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GEORGE R. 

GEORGE the Second, by the Grace of God, King of Great-Brim 
tain, France and Ireland, Defender of the Faith, &c. To all 
to whom thefe Prefents {hall come, Greeting. Whereas James Buck- 
land, James TVaugb, John Ward, Thomas Longman, and Edward D il- 
ly, Citizens and Bookfellers of our City of London, have by their Pe- 
tition humbly represented unto Us, that they have purchased the Co- 
py-Right of the Whole Works of the late Doctor Isaac 
Watts, and that they are now printing and preparing for the Prefe, 
new Editions with Improvements, of feveral of the feparate Pieces of 
the faid Doctor Ifaac Watts. They have therefore moft humbly 
prayed Us, that We would be gracioufly pleafed to grant them our- 
Royal Licence and Protection for the fole printing, publilhing, and 
vending the faid Works, in as ample Manner and Form as has been 
done in Cafes of the like Nature ; We being willing to give all due 
Encouragement to Works of this Nature, which may be of publick 
Ufe and Benefit, are gracioufly pleafed to condefcend to their Requeft, 
and do therefore by thefe Prefents, as far as may be agreeable to the 
Statute in that Behalf made and provided, grant unto them, the faid 
James Buckland, %ames Waugh % John Ward, Thomas Longman, and 
Edward Ditty, their Executors, Administrators, and Affigns, our 
Royal Privilege and Licence, for the fole printing, pubhfhing, and 
vending the faid Wbrk&ibr the Term of fourteen Years, to be com- 
puted from the Date hereof, ftrictly forbidding and prohibiting all our 
Subjects within our Kingdoms and Dominions, to reprint, abridge, 
or tranflate the fame, either in the like, or any other Volume or Vo- 
lumes whatfoever, or to import, buy, vend, utter, or di {tribute any 
Copies thereof reprinted beyond the Seas, during the aforefaid Tef m 
of fourteen Years, without the Confent and Approbation of the faid 
James Buckland, James Waugb, John Ward, Thomas Longman, and 
Edward Dilly, their Executors, Adminiftrators and Affigns, by Wri- 
ting under their Hands and Seals firft had and obtained, as they and 
every of them cft'ending herein, will anfwer the contrary at their Pe- 
ril, whereof the Commiffioners and other Officers of our Cuftoms, the 
Mafter, Wardens, and Company of Stationers of our City of London, 
and all other cur Officers and Minifters, whom it may concern, are 
to take Notice, that due Obedience be rendered to our Pleafure here- 
in fignified. 

Given at our Court at St. James's the Twenty Firft Day of March, 
1758. in the Thirty Firft Year of Our Reign. 



By His Majefty's Command. 

W. PITT. 
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To my Learned Friend 



Mr. JOHN EAMES, 



Fellow of the Royal Society 



Dear £/>, 

IT would be mere trifling to fay any thing 
to you of the Excellency and great Ad- 
vantage of thofe Sciences, whole fir ft Rudi- 
*ment* I have here drawn up. Your large 
Acquaintance with theft Matters hath given 
you a juft Relifh of the Pleafare of them, 
and well informed you of their folid u&. But, 
perhaps, it is fteceffary to excufe my felf to 
the World, if I publifh fome of the Fruita 
of njy former Studies on fueh Subjects as 
A 3 thefe. 
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thefe. I would therefore willingly have the 
unlearned Fart of Mankind apprized of the 
Neceffity and general Ufe of this fort of 
Learning ; and that not only to Civil, but to 
Sacred Purpofes. 

If you, Sir, would pleafe to take upon 
you this Service, you would make it appear 
with rich Advantage how far the Know- 
ledge of Things Human and Divine are influ- 
enced and improved by thefe Studies. 

You can tell the World, that it is the 
Knowledge of this Globe of Earth on which 
we tread, and of thofe Heavenly Bodies 
which feem to roll around us, that hath 
beqn wrought up into thefe two kindred Sci- 
ences, Geography and Aflronomy* And there 
is not a Son or Daughter of Adam but has 
fome Concern in both of them, though they 
may not know it in a learned way. 

This Earth is given us for an Habitation : 
It is the place of prefent kefidence for all 
our Fellow-mortals : Nor is it poffible that 
there fhould be any Commerce maintained" 
with thofe who dwell at a Diftance, without 
fome Acquaintance with the different Traits 
of Land, and the Rivers or Seas that divide 
the Regions of the Earth. 

The 
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The Heavenly Bodies* which arc high 
over our Heads, meafure out our Days and 
Years, our Life and Time, by their various 
Revolutions. Now Life and Time arc fome 
of the deareft things we have, and it is of 
important Concern to diftinguifli the Hours 
as they pafs away, that proper Seafons may 
be chjofen and adapted for every Bufinefs. 

You know, Sir, that thofc neceflary and 
ufeful Inftruments, Clocks, batches and Di- 
als, owe their Origin to the Obfervations of 
the Heavens : The Computation of Months 
and Tears had been for ever impracticable 
without fome careful Notice of the various 
Situations and Appearances of thofe fhining 
Worlds above us. 

1 fhall be told, perhaps, that thefe are not 
tny fpecial Province. It is the Knowledge 
of God, the Advancement of Religion, and 
Converfe with the Scriptures, are the peculiar 
Studies which Providence has affigned me- 
I know it, and 1 adore the Divine Favour. 
But I am free and zealous to declare, that 
without commencing fome Acquaintance 
with thefe Mathematical Sciences, I could 
never arrive at fo clear a Conception of ma- 
ny things delivered in the Scriptures $ nqr 
could I raife my Ideas of God the Creator to 

A * fo 



Digitized byVjOOQlC 



[ viii ] 

fo high a Pitch: And I am well aflured 
that many of the facred Futidtion will join 
with me and fupport this Affertion from their 
own Experience. 

If we look down to the Earth, it is the 
Theatre on which all the grand Affairs re- 
corded in the Bible have been tranfa&ed. 
How is it po0ible that we tbouid trace the 
Wandrings of Abraham that great Patriarch, 
and the various Toils and Travels of Jacob, 
and the Seed o) Ifrael infucceifivc Ages, with* 
out fome Geographical Knowledge of thofc 
Countries ? How can our Meditations follow 
the Bleffed Apoflks in their laborious Jourhies 
through Europe and Afea> their Voyages, 
Ihek Perils, th^ir Shipwrecks, and the Fa- 
tigues they endured for the Sake of the Gof* 
pel ; unlefs we are inftru&ed by Maps and 
Tables, wherein thofe Regions are copied 
out in a narrow Compafs, and exhibited hi 
one View to the Eye ? 

If we look upward with David to the 
Worlds above us, ?&e c&nfider the Heavens as 
the Work of the finger of God, and the Mem 
and the Stars which be hath ordained. What 
amafcing Glories difcover themfdves to oor 
Sight ? What Wonders of Wifdom are fcen 
in the cxa« Regukrky^f their Revolutions? 

Nor 
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Nor was there ever any thing that has con- 
tributed to enlarge my Apprehenfions of the 
immenfe Power of God, the Magnificence 
of his Creation, and his own tranfcendent 
Grandeur, fo much as that little Portion of 
Afironomy which I have been able to attain. 
And I would not only recommend it to young 
Students for the fame Purpofes, but I would 
perfoade all Mankind (if it were poflible) to 
gain fomc Degrees of Acquaintance with the 
Vaftnefs, the Diftances, and the Motions of 
the Planetary Worlds on the fame Account. 
It gives an unknown Enlargement to the Un- 
derstanding, and affords a divine Entertain- 
ment to the Soul and its better Powers. With 
what Pleafure and rich Profit would Men 
furvey thofe aftonifhing Spaces in which the 
Planets revolve, the Hugenefs of their Bulk, 
and the almoft incredible Swiftnefs of their 
Motions ? And yet all thefe governed and ad- 
jufted by fuch unerring Rules, that they ne- 
ver miftake their Way, nor lofe a Minute of 
their Time, nor change their appointed Cir- 
cuits in feveral thousands of Years! When 
we niufe on thefe things we may lofe our 
felves in holy Wonder, and cry out with the 
Pfalnaift, Lord what is Man that thou art 
mindful ofbim, and the Son of Man that thou 
jhmtdeji vifit bimf 

It was chiefly in the younger Part of my 
Life indeed that thefe Studies were my En- 
ter- 
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tertainment ; and being defired both at that 
time, as well as fince, upon fome Occafions, 
to lead fome young Friends into the Know- 
ledge of the firft Principles of Geography 
and Aftronomy, I found no Treatife on thofe 
Subjects written in fo very plain and compre- 
hensive a Manner as to anfwer my Wifties ; 
Upon this Account I drew up the following 
Papers, and fet every thing in that Light in 
which it appeared moft obvious and eafy to 

me. 

• 

I have joined the general Part of thefe two 
Sciences together : What belongs particularly 
to each of them is caft into diftindt Sections. 
And I wifh, Sir, you would prefent the 
World with the Special Part of Jftronomy 
drawn up for the Ufe of Learners in the mod 
plain and eafy Method, to render this Work 
more complete. 

Moft of the Authors, which I perufed in 
thofe Days when I wrote many Parts of this 
Book, were of older Date : And therefore 
the Calculations and Numbers which I bor- 
rowed from their Aftronomical Tables, cannot 
be fo exa& as thofe with which fome later 
Writers have furniftied us : For this Reafon 
the Account of the Sun's Place in the Eclip- 
tick, the Declination and Right Afcenfion of 
the Sun and the Stars in fome Parts of the 
Book, efpecially in the Solution of fome of 

the 
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the Problems in the 20 th Se&ion, may per- 
haps need a little Correction -, though 1 hope 
the Theorems will appear true in the Specu- 
lation, and the Problems fo regular and fuc- 
cefcful in the Pra&ice as is fufficient for a 
Learner. However, to apply fome Remedy 
to this Inconvenience, there are added at the" 
End of the Book fome later Tables, which 
are formed according to the celebrated Mr. 
Flam/lead's Obfervations, 

I have exhibited near forty Problems to be 
pra&ifed on the Globe, and thirty-five more 
of various kinds, to be performed by ma- 
nual Operation with the Aid of fome Geo- 
metrical Prz&ices. 1 hefe were very fenfible 
Allurements to my. younger Enquiries into 
thefe Subjects, and I hope they may attain 
the fame Effedt upon fome of my Readers* 

It was my Opinion that it would be a ve- 
ry delightful Way of learning the Doftrine 
and Ufes of the Sphere, to have them ex- 
plained by a Variety of Figures or Diagrams ; 
this is certainly much wanting in moil Au* 
thors that I have perufed. I have therefore 
drawn thirty Figures with my own Hand, 
in order to render the Defcription of every 
thing more intelligible. 

I have endeavoured to entertain younger 
Minds, and entice them to thefe Studies, by 

all 
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all thofc eafy and agreeable Operations re- 
lating both to the Earth and the Heavens, 
which probably npay tempt them on to the 
higher Speculations of the great Sir Ifaac 
Newton and his Followers on this Subjedt. 

Yet there fhould be a due Limit fet to 
thefe Inquiries too, according to the diffe- 
' f efit Employments of Life to which we are 
called : For it is poffible a Genius of adtive, 
Curiofity may wafte too many Hours in the 
more abftrufe Parts of their Subjedls which 
God and his Country demand to be applied 
to the Studies of the Law, Pbyfick, or D/- 
vinityr, to Merchandize or Mechanical O- 
perattons* 

, If I had followed the Conduct of mere 
Inclination, perhaps I fhould have Laid out 
more of my ferene Hours in Speculations 
which are fo alluring: And then indeed I 
might have performed what I have here at- 
tempted in a Manner more anfwerable to 
my Defign, and left lefs for the Criticks to 
cfenfure, and my Friends to forgive. But 
iuch as it is, I put it intirely, Sir $ into 
your Hands to review and alter whatfoever 
you pieafe, and make it anfwerable to that 
Idea which I have formed of yotjr Skill. 
Then if you (hall thmk fit to prefent it to 
the World, I perfuade my felf I ihall not be 
utterly difappoiated in the Views I had in 

putting 
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putting thefc Papers together, many of which 
have iien by me in Silence above twenty 
Years. 

Farewel, Dear Sir, and forgive the' Trou- 
ble that you have partly devolved on your 
felf by the too favourable Opinion you have 
conceived both of thefe Sheets and of the 
Writer of them, who takes 4 Plcafure toiiell 
the World that he is, with great Sincerity, 



SIR, 

Tour moft obedient Servant 9 



TheObaHs in 
Hertfordlhirc, 
Jun e „;i 7 2 5 . j WATTS. 



TO 
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TO THE 

READ El 



/Think my felf obliged, in Juftice 
. to the ingenious Author as well as 
the Publick, to ajfure them that the 
Alterations I have ventured to make 
in the Revifal of this Work, are but 
few and/mail. Ike fame Perjpicuity 
of Thought and Eafe of Exprejffion 
which diftinguifh bis other Works 
running through the whole of this, I 
dont quejlion but the World will meet 
with equal Pleafure and Satisfaction 
in the Peru/ah 



Auguftzo. T QHN EAMES. 

172?. J 



1725. 
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THE FIRST 

PRINCIPLES 

O F 

Geography and Aftronomy. 

__ — . ■ i 

S E C T. I. 

Of the Spheres or Globes of the 
Heaven and Earth. 

THERE is nothing gives us a more 
eafy or fpeedy Acquaintance with 
the Earth and the vtfible Heavens 
than the Representation of them 
on a Globe or Sphere 5 becaufe hereby we 
have the moft natural Image of them fet 
before our Eyes. 

The Terrejtrial Globe reprefents the Earth 
with its feveral Lands, Seas, Rivers, Iflands, 
&c. The Celejlial Sphere or Globe reprefents 
the Heavens and Stars. 

Several Points and Circles are either mark* 
ed or defcribed on thefe Spheres or Globes^ 
or are reprefented by the Brafs and Wooden 

Work 
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Work about them, to exhibit the Places and 
the Motions of the Sun, Moon or Stars, the 
Situation of the feveral Parts of the Earth, 
together with the Relation that all thefe bear 
to each other. , 

The Earthly Globe, with the Lines and 
Signs and Points that are ufually marked 
upon it, is fufficient to inform the Reader 
of almoft every thing that I (hall mention 
here, even with Regard to the Heavens, the 
Sun and the Planets ; unlefs he has a Mind 
to be particularly acquainted with the fixed 
Stars, and the feveral Ufes of them ; then 
indeed a Celejlial Globe is mod convenient to 
be added to it. 

Note ift, Half the Globe is called a He- 
tnifpbere ; and thus the whole Globe or 
Sphere of the Heavens, or of the Earth, may 
be reprefented on a Flat or Plane in two 
Hemispheres* as in the common Maps of 
the Earth, or in Dr aught f os Defcriptiohs 
of the Heavens and Stars. 

Becaufe Globes are not always at Hand, 
the feveral Points and Circles, together with 
their Properties, (hall be fo defcribed in 
this Difcourfe as to lead the Reader into 
fome general and imperfect Knowledge 
of thefe Things (as far as it may be done 
by a Map of the World, which is. no- 
thing elfe but a Reprefentation of the Globf 
of Earth and Waters en two Flat or 

Plain 
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Plain Surfaces ;) or at Icaft I (ball fo expreft 
thefe Matters, that a Map will affift him 
to keep them in Remembrance, if he has 
been firft a little acquainted with the Globe 
itfelf. 

Note 2d, Though the lateft and beft A- 
ftronomers have found that the Sun is 
fixt in or near the Centre of our World, 
and that the Earth moves round its own 
Axis once in twenty-four Hours with a Cir- 
cular Motion, and round the Sun once in 
a Year with a ProgreJJfae Motion*, yet to 
make thefe Things more eafy and intelligible 
to thofe that are unikilful, we (hall here 
fuppofe the Sun to move round the Earth, 
both with a daily and yearly Motion, as it 
appears to our Senfes; {viz.) daily going 
round the Earth, and yet every Day chang- 
ing its Place a little in the Heavens, till in 
a Year's Time it returns to the fame Place 



again* 



SECT, II. 
Of the greater Circles. 

TH E Greater Circles are fuch as dividd 
the Globe into two equal Parts, and 
are thefe four ; iyiz*) the Horizon, the Me- 
ridian, the Equator, and the Ecliptick. 

1. The Horizon is a brpad flat Circle, or 

the Wooden Frame in which the Globe 

B ftands* 
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ftands. Its upper Edge divides the Globe into 
the upper and lower Halves or Hemifpberes y 
and represents/ the Line or Circle which di- 
vides between the upper and the lower Parts 
of the Earth and Heavens, and which is 
called the Horizon. This circle determines 
the Rifing or Setting of Sun or Stars, and 
diftinguiffies Day and Nigbt. 

When the Sun is in the Eaft Part of the 
Horizon, it is Rifing. When in the Weft 
Parts it is Setting. When it is above the Ho- 
rizon, it is Day : When below it is Nigbt. 

Yet till the Sun be 1 8 Degrees below the 
Horizon it is ufually called Twilight; be- 
caufe the Sun-Beams (hooting upward are 
reflected down to us by the Atmofphere af- 
ter Sun-fet or before Sun-rife : And it is up- 
on this Account that in in our Horizon at 
London, there is no perfed Night in the very 
Middle of Summer for two Months toge- 
ther, becaufe the Sun is not 1 8 Degrees be- 
low the Horizon. 

The Horizon is diftinguifhed into the 
Senfible and the Rational See Fig. i. % 

The Senfible Horizon fuppofes the' Specta- 
tor placed on s the Surface of the Earth or 
Water, and it reaches as far as the Eye can 
fee. But the Rational or True Horizon 
fuppofes the Spectator placed in «he Cen-. 
tre of the Earth c> and thus divides the 
Globes both of the Heavens and the Earth 
into Halves. / , Sup- 
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Suppofc in Figure i. the Circle s d p e is 
the Earth, * £ A » r £ the Heavens, b s g 
the Line making the Senfibie Horizon, £ r 
the Rational Horizon. 

The Senfibie Horizon on the Earth or 
Sea includes a s o, and it reaches but a very 
few Miles ; for if a Man of fix Feet high 
flood on a large Plain, or on the Surface of 
the Sea, at i, he could not fee the Sea kfelf, 
or the Land, further than three Miles round. 

Thus it appears that the Stn/ible Horizon 
on the Earth or Sea a s 0, differs very much 
from the Extent of the Real or Rational 
Horizon d s e. But as to the Heavens 
where the fixt Stars are, the Senfibie Hori- 
zon bug fcarce differs at all from the Rati- 
onal Horizon bur: For the Eye placed 
in the Centre of the Earth r, or on the Sur- 
face of it s, would find no evident Dif- 
ference in the Horizon of the fixt Stars, be- 
caufe they are at fo immenfe a Diftance, 
that in comparifon thereof half the Diame- 
ter of the Earth, that is s c or g r the Dif- 
tance between the Surface and the Centre is 
of no Confideration. 

But let it be obferved here, that the 
Planets are much nearer to the Earth than 
the' Fixt Stan are ; And therefore half the 
Diameter of the Earth, i. e. sc or g r is of 
fome Confideration in the Horizon of the 
Planets 

B % It 
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It may not therefore be improper to note 
in this Place, that fuppofe a Planet to be at 
g 9 if the Eye of the Spectator were on 
the Surface of the Earth at s, he would be- 
hold it as level with the Horizon : But if 
his Eye were at the Centre of the Earth at 
c y he would behold it raifed feveral De- 
grees or Minutes above the Horizon, even 
the Quantity of the Angle g c r, or (which 
is all one) sgc. 

Now the Difference between the Place 
where a Planet appears to a Spe&ator, placed 
on the Centre of the Earth, and to a Spefta- 
-tor placed on the Surface, is called the Pa- 
rallax of that Pknet at that time; and 
therefore the Difference between thofe two 
Places g and' r, or rather the Quantity of 
the Angle g c r, or sgc, is called its Hori- 
zontal Parallax. And this is of great ufe 
to adjuft the real Diftances, and confequent- 
ly the real Magnitudes of the feveral Pla- 
cets. But this Dodrine of Parallaxes be- 
longs rather to the fecond or fpecial Part of 
AJlronomy. 

II. The Meridian is a great Brazen Cir- 
cle in which the Globe moves; it croffes 
the Horizon at right Angles, and divides 
the Globe into the Eaftern and Weftern 
Hemifpheres. It reprefents that Line or 
Circle in the Heaven which pafles juft 
over our Head, and cutting the Horizon 

in 
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in the North and South Points of it, comes 
juft under our Feet on the opposite Side of 
the Globe. 

This Circle (hews when the Sun or Stars 
are juft at North or South y and determines 
Noon or Midnight. 

When the Sun is on the Meridian and 
above the Horizon to us in Great Britain^ 
it is juft in the South, and it is Noon. When 
it is on the Meridian and under the Horizon, 
it is juft in the North, and it is Midnight. 

Note, Whenfoever we move on the Earth, 
whether Ea/i, Weft, North, or South, we 
change our Horizon both Senfible and Ra- 
tional $ for every Motion or Change of Place 
gives us a Hemifphere of Sky or Heaven 
over our Head a little different from what 
it was ; and we can fee lefs on one Side of 
the Globe bf the Earth and more on the 
other Side. 

Whenfoever we move toward the Eaft 
or Weft we change our Meridian : But we 
do not change our Meridian if we move 
diredtlyto the North or South. 

Upon this Account the Horizon and Me- 
ridian are called Changeable Circles, and the 
Globe is made moveable within thefe Circles 
to reprefent this Changeablenefs, whereby 
every Place on the Earth may be brought 
under its proper Meridian, and be furround- 
ed with its proper Horizon. 

B 3 HI. 
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III. The Equator or Equinoctial Line 
croffe8 the Meridian at right Angles, and di- 
vides the Globe into the Northern and South- 
ern Hemifpheresj and diftinguifhes the Sun's 
yearly Path into the Summer and Winter 
Half- Years. It reprefents in the Heavens 
that very Line or Circle which is the Path 
of the Sun in thofe two Days in Spring and 
Autumn when the Days and Nights are of 
equal Length. 

Among all the Circles of the Globe this 
is fometimes eminently called The Line 5 
and pafling over it at Sea is called by Sailors 
CroJJing' the Line. 

Note, The Sun, Moon and Stars, with all 
the Frame of the Heavens, are fuppofed to 
be whirled round from Eaft to Weft every 
twenty-four Hours upon the Axis of the 
Equator, or (which is all one) in their fe* 
veral Paths parallel to the Equator. This is 
called their Diurnal or Daily Motion. 

IV. The Ecliptic k Line is the Sun's An- 
nual or Yearly Path, cutting the Equinoc- 
tial in two oppofite Points obliquely at the 
Angles of 23 t Degrees. On it are figured 
the Marks of the 12 Signs through which 
the Sun paffes, (viz.) Aries the Ram <Y>, 
¥aurus y the Bull V , Gemini the Twins n , 
Cancer the Crab 25 > Leo the Lion Q, , 
Virgo the Virgin ** , Libra the Balance *± , 
Scorpio the Scorpion m>, Sagittarius the Ar- 
cher 
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cber* $ > Capricornus the Sea-Goat y? , ^#0- 
rriw the Waterer ~ , Pijces, the Fifties x . 

Thefe Signs are certain Conftettations or 
Numbers of Stars which are reduced by the 
Fancy of Men for Diftindtion Sake into the 
Form of twelve Animals, and for the Ufe of 
the Englifh Reader may be defcribed thus. 

The Ram, the Bull, the heavenly Twins, 
And next the Crab, the Lion Jhines, 

The Virgin, and the Scales : 
The Scorpion, Archer, and Sea-Goat, 
The Man that holds the Water- pot, 

And Fifli with glittering Tails. 

Among, thefe Signs,- Aries, Taurus, Ge- 
mini, Cancer, Leo, Virgo, are called North* 
ern. But Libra, Scorpio, Sagittarius, Ca- 
pricornus, Aquarius, Pifces, are Southern. 
Capricorn, Aquarius, Pifces, Aries, Taurus^ 
Gemini are Afcending Signs, becaufe they 
ftand in Succeffion Northward, or rifing gra- 
dually higher in our European Hemifpbere : 
But Cancer, Leo, Virgo, Libra, Scorpio, Sa- 
gittarius > are Defcending Signs, for .their Suc- 
ceffion tends lower toward our Horizon, or 
rather toward the Southern Hemifphere. 

Each of thefe Signs has 30 Degrees of the 
Ecliptick allotted to it. The Sun or any 
Planet is faid to be in fuch a Sign when he ' 
is between our Eye and that Sign, or when 

B 4 be 
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be appears in that Part of the Heavens 
where thofe Stars are of which the Sign is 
compofed. 

If it be enquired, How we can know the 
Place of the Sun among the Stars, fince all 
the Stars near it are loft in the Sun-Beams ? 
It is anfwered, that we can fee plainly what 
Conjiellation or what Stars are upon the Me- 
ridian at Midnight, and we know the Stars 
which are exadtly oppofite to them, and thefe 
mud be upon the Meridian (very nearly) the 
fame Day at Noon j and thereby we know 
that the Sun at Noon is in the Midft of them. 
So that when you have a Globe at band on 
which the Stars are delineated, you find oh 
what Degred of any Sign the Sun is in on a 
given Day, and fee the Stars around it. 

The Sun i$ reckoned tp go through almoft 
one Sign every Month or 30 Days, and thus 
to finifh the Tear in 365 Days 5 Hours and 
49 Minutes, 1. e. near 6 Hours: So that 
the Sun may be fuppofed to move flowly as 
a Snail through almoft ope Degree of the 
Ecliptick Line every Day from the Weft ta 
the Eaft, while it is whirled round together 
with the whole Frame of the Heavens from 
Eajl to Weji> in a, Line parallel to the Equa- 
tor in the Time of 24 Hours, 

Note, We vulgarly call the Suns diurnal 
or daily Path a Parallel to the Equator,. 

though 
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though properly it is a Spiral Line, which 
the Sun is ever making all the Year long, 
gaining one Degree on the Ecliptick daily. 

From what has been now faid it appears 
plainly, that the Equinoctial Line, or Equator 
itfelf, is the diurnal Path of the Sun about 
the 20th or 2ift of March and the 23d of 
September, which are the two oppofite Points 
where the Ecliptick^ or Yearly Path of the 
Sun, cuts the Equator. 

And thefe two Days are called the Equi- 
noSlial Days, when the Sun rifes and fets at 
fix a Clock all the World over, (/. e. where 
it rifes and fets at all that Day u) and the Day 
and Night are every where of equal Length : 
and indeed this is the true Reafon why this 
J/ine is called the Equator or the EquinoBial. 
. It may not be improper in this Place to re- 
mark that thofe 5 Hours and 49 Minutes, 
which the Suns Annual Revolution requires 
above 365 Days, will in 4 Years Time a- 
tnount to near a whole Day : Therefore 
every fourth Year has 366 Days in it, and is 
called the Leap-Tear. Note, The fuper-added 
Day in that Year is the 29th of February in 
Great-Britain. 

It may be farther remarked alfo, that the 
odd 11 Minutes which in this Account are 
wanting yearly to make up a complete Day 
of 24 Hours, are accounted for in the New 
Style by leaving out a whole Day once in 

133 
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133 or 134 Years *. And it is the Negledl 
of accounting for thefe odd Minutes in the 
Old Style above a thoufand Years backwards, 
that has made the Difference between the 
Old Style and the New to be at prefent Eleven 
Days. 

Note, The Zodiack is fancied as a broad 
Belt fpreading about 7 or 8 Degrees on each 
Side of the Ecliptick, fo wide as to contain 
moft of thofe Stars that make up the 12 
Conftellations or Signs. 

Note* The inner Edge of the wooden Ho- 
rizon is divided into 360 Degrees, or 12 
Times 30, allowing 30 Degrees to every 
Sign or Conftellation, the Figures of which 
are ufually drawn there. 

The next Circle to thefe on the Horizon 
contains an j/Umanack of the Old Style which 
begins the Year eleven Days later ; and the 
next Circle is an Almanack of the New Style 
which begins fo much fooner; and thefe 
fhew in what Sign the Sun is, and in what 



* This was contrived to be done by Pope Gregory in the 
Year 1582, in this manner. Since three Times 133 Years 
make near 400 Years, he ordered the additional Day to be 
omitted at the End of three Centuries fucceffively, and to be 
retained at the 400th Year or 4th Century. But in this Re- 
formation of the Calendar he looked back no farther than the 
Council of Nice. This Order almoft all Foreign Nations ob- 
ferved : Great Britain did not obferve it till the Year 175 2* . 
when it was introduced and eftabliftied by Aft of Parliament. 

Degrea 
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Degree of that Sign he is every Day in the 
Year, whether you count by the Old Style 
or the New, 

Note, One Side or Edge of the brazen 
Meridian is alfo divided into 360 Degrees or 
4 Times 90 ; on the upper Semicircle where- 
of the Numbers ufually begin to be counted 
from the Equator both ways toward the Poles: 
On the under Semicircle they begin to be 
counted from the Poles bbth ways toward the 
Equator for fpecial Ufes, as will afterward ap-< 
pear. And it (hould be remembered that it 
is this Edge of the Brafs Circle, which is 
graduated or divided into Degrees, that is 
properly the Meridian Line. 

Note, The Equator and the Ecliptick are 
called Unchangeable Circles, becaufe where- 
foever we travel or change our Place on the 
Earth thefe Circles are ftill the fame. 

SECT III. 

Of the Lejfer Circles. 

TH E Lejfer Circles divide the Globe 
into two unequal Parts, and are thefe 
four, all parallel to the Equator, (viz.) the 
two Tropics, and the two Polar Circles. 

I. The Tropic of Cancer juft touches the 
North Part of the Ecliptick, and defcribes 
the Sun's Path for the longeft Day in Sum- 
mer; It is drawn at 23 \ Degrees Diftance 
from the Equator toward the North. And it 

is 
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it is called the Tropic of Cancer, bccaufe the 
Sun enters into that Sign the 21ft of June 7 
the longed Day in the Year. 

II. The Tropic of Capricorn juft touches 
the South Part of the Ecliptick, and defcribes 
the Sun's Path for the (horteft Day in the 
Winter : It is drawn at 23 i Degrees Diftance 
from the Equator toward the South. And 
it is. called the Tropic of Capricorn, becaufe 
the Sun enters into that Sign the 2 1 ft of De- 
cember \ the fhorteft Day in the Year. 

Note, What I fpeak of the jhorteft and 
hngefi Days, relates only to us who dwell 
on the North Side of the Globe : Thofe who 
dwell on the South Side have their longeft 
Day when the Sun is in Capricorn % and their 
fhorteft in Cancer. 

III. and IV. The North and South Polar 
Circles are drawn at 23 * Degrees of Diftance 
from each Pole, or which is all one, at 90 
Degrees Diftance from the contrary Tropic 5 
becaufe the Inhabitants under the Polar 
Circles juft lofe the Sun under the Horizoo 
one whoLe Day at their Midwinter, or when 
it is in the utmoft Part of the contrary Side 
of the Ecliptick -, and they keep it one 
whole Day or 24 Hours above their Hori- 
zon at their Midfummer, or when it is in 
the neareft Part of their Side of the Eclip- 
tick. 

The North Polar Circle is called the Arc- 
tick Circle, and the South is the AntarBick. 

Here 
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Here I might mention the Five Zones by 
which the Ancients divided the Earth, for 
they are a fort of broad Circles : But per- 
haps thefe may be as well referred to the fol- 
lowing Part of this Book. 

S EC T. IV. 

Of the Points. ^ 

TH E moft remarkable Points in the 
Heavens are thefe twelve or fourteen. 

I, and II, are the two Poles of the Earth 
or Heavens, (viz.) the North and the South, 
which are ever ftedfaft,- and round which 
the Earth or the Heavens are fuppofed to 
turn daily as the Globe does upon thefe Iron 
Poles. Thefe are alfo the Poles of the Equator, 
for they are at 90 Degrees Diftance from it. 

From one of thefe Poles to the other a 
fuppofed Line runs through the Centre of the 
Globe of Earth and Heavens, and is called 
the Axis or Axle of the World. 

Ill, and IV, are the Zenith, or Point juft 
over our Head ; and the Nadir or the Point 
juft under our Feet, which may be properly 
called the two Poles of the Horizon, for they 
are 90 Degrees diftant from it every Way. 

V, VI, VII, and VIII, are the four Cardi- 
nal Points of Eajl, Weft, North and South : 
Thefe four Points are in the Horizon which 
divide it into four equal Parts. 

Note, 
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Note, For the Ufes of Navigation, or 
Sailing, each of thefe Quarters of the Hea- 
vens, Eaft, Wejl> North and South, are fub- 
divided into eight Points, which are called 
Rhumbs; fo that there are 32 Rhumbs or 
Points in the whole, each containing 1 1 4 
Degrees. Thefe are defcribed on the utmoft 
Circle of the Wooden Horizon. 

From the North towards the Eaft thefe 
Points are named North and by Eaft, North 
North -Eaft, North - Eaft and by North, 
North-East ; North-Eafi and by Eaft, 
Eaft-North-Eaft, Eaft and by North, East, 
&c. Then from the Eaft toward the South 
it proceeds much in the fame manner. 

The whole Circle of 360 Degrees divided 
in this Manner is called the Mariner sCompafs, 
by which they count from what Point of the 
Heavens the Wind blows, and toward what 
Point of the Earth they diredt their Sailing, 
which they call Steering their Courfe. Sec 
Figure 11. 

(X, and X, are the two Solfticial Points : 
Thefe are the beginning of the Signs Cancer 
and Capricorn in the Ecliptick Line, where 
the Ecliptick juft touches thofe two Tropics. 
Thefe Points (hew jthe Sun's Place the longeft 
and fhorteft Days, {viz.) the 21ft of June 
and the 2 1 ft of December. 

Note, Thefe two Days are called the Sum- 
mer and Winter Solftices, becaufe the Sun 
fcerns to ftand ftill, /. e. to make the Length 

of 
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of Days neither increafe nor decreafe fenfibly 
for 20 Days together. 

XI, and XII, are Aries and Libra, or the 
two Equinoctial Points, where the Ecliptick 
cuts the Equator : When the Sun enters 
into thefe two Signs, the Days and Nights 
are equal all over the World. It enters 
Aries in Spring the 21ft of March, which is 
called the Vernal Equinox, and Libra in 
Autumn the 23d of September, which is called 
the Autumnal Equinox. 

Thefe four Points, (to.) two Equinoctial 
and two Solfticial, divide the Ecliptick into 
the four Quarters of the Tear. 

Here let it be noted, that the twelve Con- 
Jlellations or Signs in the Heavens obtained their 
Names about two thoufand Years ago or more; 
and at that Time the Stars that make up Aries 
or the Ram, were in the Place where the E- 
cliptick afcending cuts the Equator ; but now 
the Conftellation Aries is moved upward to- 
ward the Place of Cancer near thirty Degrees; 
and fo every Conftellation is moved forward 
in the Ecliptick from the Weft toward the 
Eaft near thirty Degrees; fo that the Conftel- 
lation or Stars that make up the Sign Pifces 
are now in the Place where Aries was, or 
where the Ecliptick cuts the Equator in the 
Spring : And the Conftellation Virgo is now 
where Libra was, or where the Ecliptick 
cuts the Equator in Autumn. So Gemini is 
in the Summer Solftice where Cancer was; 

and 
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and Sagittarius in the Winter Solftice where 
Capricorn was : And by this means the Sun 
is got into the Equinoxes in Pifces and Virgo, 
and is arrived at the Solftices in Gemini and 
Sagittarius, i. e. when it is among thofe Stars, 

This Alteration is called the Proceffion of 
the Equinox, i. e. of the Equino&ial Signs ot 
Stars, which feem to be gone forward, /. e. 
from Weft to Eaft ; but fome call it the Re- 
trocejjion of the Equinox \ i.e. of the two E- 
quino&ial Points, which feem to be gone back- 
wards, /. e. from Eaft to Weft. This comes 
to pafs by fome fmall Variation of the Situa- 
tion of the Axis of the Earth with regard to 
the Axis or the Ecliptick, round which it 
moves by a Conical Motion *, and advances 
50 Seconds or almoft a Minute of a Degree 
every Year, which amounts to one whole 
Degree in 72 Years, and will fulfil a com- 
plete Revolution in 25920 Years. This Pe* 
riod fome have called the Platonical Year % 
when fome of the Antierits fancied all things 
(hould return into the fame State in which 
they now are. 

Yet we call thefe EquinoSiical and Solfti- 
cial Points in the Heaven, and all the Parts 
of the Ecliptick by the fame antient Names 

ftili 

* The Axis of the Earth is fuppofed to be fattened at its 
Middle in the Centre, while both Ends of it, or each of the 
Poles in this Motion defcribes a Circle round each Pole of the 
Ecliptick, which is the Bafe of the Cone. The Vertexes of 
each of thefe Cones meet in the Centre of the Earth ; and by 
this Motion of the Earth, all the fixt Stars feem to be moved 
from their former Places in Circles parallel to the Ecliptick. 
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ftill in Aftronomy, and mark them ftill with 
the fameChara&ers (viz.) <r , « , n , 25 , a t 
&c. though the Conjlellations themfelves feem 
to be removed fo much forward. 

XIII and XIV. Here it may .not be im* 
proper in the laft place to mention the Poles 
§f the Ecliptick which are two other Points 
marked generally in the Celeftial Globe. 

If there were an Axis thruft through the 
Center of the Globe juft at right Angles 
with the Plane of the Ecliptick, its Ends or 
Poles would be found in the two Polar Cir* 
ctes. So that a quarter of a Circle or. 90 De- 
grees numbred dire&ly or perpendicularly 
from the Ecliptick Line (hew the Poles of 
the Ecliptick^ and fix thefe two Points through 
which the two Polar Circles are drawn. 

It is ufual alfo in Books of this kind to 
mention two great Circles called Colures, 
drawn fometimes on the Celeftial Globe 
through the Poles of the World, one of 
k which cutting the Ecliptick in the two Sol- 
fticial Points is called the Sotfticial Colure \ 
the other cutting' it in the Equino&ial Points 
is called the EquinoSiial Colure^ but they 
are not of much ufe for any common PuN 
pofes or Pradtices that relate to the Globe. 

I think it may not be amifs before we 
proceed farther, to let the Learner fee a Re- 
prefentation of all the foregoing Circles and 
Points on the Globe, juft as they ftand in 

C o&r 
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out Horizon atjbattft*, -and fa far 'as they 
can be represented on a flat Surface, and in 
ftrait Lioes. 

Let the North Pole be raifed above the 
North' Part of the Horizon 5 1 *, Degrees 
which are numbred on the brawn Meridi* 
an, then let the Globe be placed at futh a 
Diftance as to make the Convexity infenfible*' 
and appear as a flat or plain Surface, and 
let the Eye of the Spectator be juft level and 
©ppofite to r, which reprefents the Eafl 
Point of the Horizon ; then the Globe and 
the Circles op it will appear nearly as repre* 
fented in Figure in. 

The large Circle divided by every 5 De* 
grecs reprefents the Meridiem the reft of 
the larger and the lefler Circles are there 
named, together with the ISfortb and South 
Poles. 2 is the Zenith of . London, N the 
Nadir, h the South Point of the Horizon* 
jo the North Pointy c the Euft and Weft 
Points, s the Summer Sol/lice, w the Winter 
Solfiue, a the Ecltpticks North Pole, e the 
Ecliptick's South Pole. The two Epuinodial 
♦Points are represented by c, fuppofing one 
tb be on this Side, the other on the oppofite 
Side of the Globe, 

* If you would have the two Colures repre- 
sented here in this Figure, you muft fuppofe 
'the Meridian to be the Silfiicial Cokre, and 
the Axis of the World to reprcfent the JS- 
qmno£lial Colure. Note^ 
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1 Afo/f, This Representation or Prqfe&ion 
of the Sphere in (trait Lines is uftially called 
the Analemma* See how to project it or to. 
ered this Scheme, Se£t. XX. Prtbl XV.' 
Fig. xxiu. 

SECT/V, 

Of Longitude and Latitude m the Earthly 
Globe* and of different Climates, 4 

T- H E various Parts of the Earth and 
Heavens bear various Relations both 
to one another, and to thefe feveral Points 
and Circles, which have been defcribed, 
Firft, The Earth OAW be confidered here. 
Every Part of the Earth is fuppofed to 
have a Meridian Line paffing over its Zenith 
from North to South through the Poles of 
the World. It is called the Meridian Lint 
of that Plate, becaufe the Sun is on it at 
Noon. 

* That Meridian Line which pafles through 
Fero, one of the Canary -I/Iands, has been 
ufoally agreed .upon by Geographers as a 
fir ft Meridian^ from which the r6ft are, 
counted by the Number of Degrees on the 
Equator. Others have placed thtitfrjl M*» 
ridian in "Temriff another of the Canary* 
Ijlands^ which is two Degrees more to this 
Eaft, but all this is Matter of Choice and 
Coftom, not of Neceffity. 

C % The 
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The Longitude of a Place is its Di/lance 

from the firft Meridian toward the Eajl mea- 

fured by the Degrees upon the Equator. So the 

Longitude of London is about lo Degrees, 

counting the firft Meridian at Fero. 

Note, In Engltjh Globes or Maps'fome- 
times the Longitude is computed from the 
Meridian of London, in French Maps from 
Paris. &c. for it being purely arbitrary 
• where to fix a firft Meridian, Mariners and 
Map-Makers determine this according to 
their Inclination. When only the Word 
Longitude is mentioned in general, it always 
means theDiftance eaftward; but fometimes 
We mention the Longitude weftward as well 
as eaftward, i. e. from London, or Paris, &c. 
efpecially in Maps of particular Countries. 

By the Meridian Circles on a Map or 
Globe the Eye is directed to the true Longi- 
tude of any Place according to^the Degrees 
marked on the Equator : And upon this Ac- 
count the Meridians are fometimes called 
Lines of Longitude. ' \ 

The Latitude of a Place is its Dijiance 
from the Equator toward the North or South 
., Pole meajured by the Degrees on the Meri- 
dian* So the Latitude of London is 5 1 De- 
grees 32 Minutes, that is, about 51 h. 

A Place is faid to have North Latitude or 
South Latitude according as it lies toward 
the North Pole or South Pole in its Diftance 

from 
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from the Equator. So London has 514 De- 
grees of North Latitude. 

The Elevation of the Pole in any particu - 
lar Place is the Diftance of the Pole above the 
Horizon of that Place meafured by the De- 
grees on the Meridian, arid is exadlly equal 
to the Latitude of that Place: For the iV* 
of the World or of the Equator is juft fp 
far diftant from the Horizon as the Zenith 
of the Place (which is the Pole of the Ho- 
rizon) is diftant from the Equator. Foe 
which Reafon the Latitude of the Place or 
the Elevation of the Pole are ufed promifcu- 
oufly for the fame thipg. 

The Truth of this Obfervation, (war.) that 
the Latitude of the Place and the Poles Ele- 
vation are equal, may be proved feverai 
Ways ; I will mention but thefe two. See 
Figure iv. 

Let h c o be the Horizon, z the' Zenith, 
or the Point over London, e z the Latitude 
of London 514, po the Elevation of the 
North Pole above the Horizon. Now .that 
e z is equal to P o is proved thus. 

Demonftration I. The Arch z p added 
to e z makes a Quadrant, (for the Pole is 
always at 90 Degrees Diftance from the JS- 
quator.) And the Arch z p added to p o 
makes a Quadrant, (for the Zenith is always 
at 90 Degrees Diftance from the Horizon.) 
Now if the Arcjh z p added either to e z 



*■ 
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or to po completes a Quadrant, then £2 
mud; be equal to po. 

Demonflration II. The Latitude Ezniuft 
be the fame with the Poles Elevation v o : 
For * the Complement of the Latitude, or 
the fcjeighth of the Equator above the Hori- 
zon e h is equal to the Complement of 
the Poles Elevation p z. I prove it thus! 
The Equator and the Pole (landing at right 
Angles as e c p, they complete a Quadrant, 
or include 90 Degrees : Then if you take 
the Quadrant ecp out pf the Semicircle, 
there remains p b the elevated Pole, and 
e h theXomplement of the Latitude, which 
complete another Quadrant. Now if the 
Complement of the Latitude added to the 
Elevation of the Pole, will make a Quadrant, 
then the Complement of the Latitude k e- 
qual to the Complement of the Poles Ele- 
vation, and therefore the Latitude is equal * 
to the Poles Elevation j for where the Com- 
plements of any two Arches. are equal, the 
Arches themfelvcs muft: alfo be ecjual. 

T' ■ " »»' ' " ' » " ■ * ■ ■» — — — " ' ' — ■ ^ * '■■' '■ 

J 

. * N*te 9 ThzGmpltmtnt of any Arch ©r Aagle under 99 • 
^Degrees denotes fuch a Number of Degrees as is fufficient to 
»vake ep 90-} as the Complrmrnt of £0 Degreei is 40 Degrees-, 
*>n4 tW Cwiflement of 51J is 38 \ Degree*, An/* fa th* 
Com pie rr est of the Sine or Tangent of any Ardi is called the 
Co-fine or Co-tangent: So alfo in Aftromonyatid Geography 
fern ote fin« Words Co^Utitude, Go~aItitude, Co-dedinatl^ &c# 
for the Ccmpkment of the La fckude, Altitude, or Declinatio* t 
of which Words there will be more frequent Ufe among the 
Problems* m 

As 
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; . As every Place is fuppofed to have its pro- 
per Meridian or Line of Longitude, fo every 
Place has its proper Line of Latitude which 
is a Parallel to the Equator. By thefc Paral* 
lels the Eye is directed to the Degree of the 
Latitude of the Place marked on the Meri- 
dian, either on Globt6 or Maps. 
- , By the Longitude and Latitude being giren 
you may find where to fix any Place, or 
where to find it in any Globe or Map : Fot 
Where thofe two fuppofed Lines (viz.) the 
Line of Longitude and Parallel of Latitude 
croft each other, is the Place enquired. So 
if you feek the Longitude ftoiti Fero, 20 Dc* 
grees, and the Latitude 5 1 * Degrees, they 
will (hew the Point where London ftands. 

Thofe Parallels of Latitude which are 
drawn at fuch Distances from each othet 
near and nearer to the Poles, as determine 
the longeft Days and longeft Nights of the In* 
habitants to be half an Hour longer or fhorter , 
include fo many diftinft Climates, which are 
proportionally hotter or colder according to 
their Diftance from the Equator. Though 
it rnuft be owned that we generally ufc the 
Word Climate in a more indeterminate Senfe, 
to fignify a Country lyin§ nearer or farther 
from the Equator, ami confequehtfy hotter 
«r colder^ without the prccife Idea of its 
longeft Day being juft half an Hour (hotter 
W longer than in the next Country to it. 
: T C 4 The 
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The Latitude is never counted beyond 
90 Degrees, becaufe that is the Diftance 
from the Equator to the Pole: The Longitude 
arifes to any Number of Degrees under 360, 
becaufe it is counted all round the Globe. 

If you travel never fo far diredly towards 
Eajl or JVeJl your Latitude is ftill the fame, 
but Longitude alters. If directly toward 
North or South, your Longitude is the fame, 
but Latitude alters* If you go obliquely, 
then you change both your Longitude and 
Latitude. 

The Latitude of a Place, or the Eleva- 
tion of the Pole above the Horizon of that 
Place, regards only the Diftance Northward 
or Southward, and is very eafy to be deter- 
mined by the Sun or Stars with certainty, as 
Sed, XX. Prob.VII, and IX. becaufe, when 
they are upon the Meridian they keep a re* 
gular and known Diftance from the Horizon, 
as well as obferve their certain and regular 
Diftances from the Equator, and from the 
two Poles, as (hall be fhewn hereafter : 
So that either by the Sun or Stars (when you 
travel Northward or Southward) it may be 
founds precifely how much your Latitude 
alters. 

But it is exceeding difficult to determine 

what is the Longitude of a Place, or the 

Diftance of any two Places from each other 

Eadward or Weflward by the Sun or Stars, 

becaufe 



Digitized byVjOOQlC 



Scft. 6. Geography and Aftronomy. 27 

becaufe they are always moving round from 
Eaft to Weft. 

The Longitude of a Place has been there- 
fore ufually found out and determined by 
meafuring the Diftance travelled on the Earth 
or Sea, from the Weft toward the Eaft, fup- 
poling you know the Longitude of the Place 
whence you fet out. 

SECT. VI. 

Of Right Afcenfion, Declination, and Hour 
Circles. 

HAVING confidered what refpeift the 
Parts of the Earth bear to thefe arti- 
ficial Lines on the Globe, we come, fecondly 9 
to furvey the feveral Relations that the Parts 
of the Heavens, the Sun or the Stars, bear 
to thefe feveral imaginary Points and artifi- 
cial Lined or Circles. 

The Right Afcenfion of the Sun or any 
Star is its Difiance from that Meridian which 
pajfes through the Point Aries, counted toward 
the Ea/l, and meafured on the Equator ; it is 
the fame Thing with Longitude on the 
Earthly Globe. 

The Hour of the Sun or any Star is 
reckoned alfo by the Divifiohs of the Equa- 
tor; but the Hour differs from the Right 
Afcenfion chiefly in this, {viz.) The Right 
Jlfcenfion is reckoned from that Meridian 

which 
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which paffes through Aries % the Hour is 
reckoned on the Earthly Globe, from that 
-Meridian which paffes through the Town or 
XX ty required; dr it is reckoned on thfe hea* 
*enly Globe from that Meridian which 
•paffes through the Sun's Place in the Eel i pi 
tick, and which, .when it is brought to the 
Brazen Meridian, repreients Noon that Day! 

There is alfo this Difference. The Right 
Afcenfion is oft<n computed by fingle De- 
grees all round the Equator, and proceeds 
*> 366:VTbc Hour is counted by every i£ 
Degrees from the Meridian of Noon, or of 
Midnight, and proceeds in Number to 12, 
mid then begins again : Though fometimes 
the Rigb( Afcenfion is computed by Hours alfo 
inrftead of Degreed, but proceeds to 24* 
80 the Sun's Right Afcenfion the 10th of 
May is 59 Degrees, or as fometimes it is 
called 3 Hours and 56 Minutes. 

The fame Lines which are called Linet 
pf Longitude or Meridians on the Earth are 
called Hour Circles on the heavenly Globe, 
if they be drawn through the Poles of th« 
W^rld at every ,15 Degrees on the Equator* 
for then they will divide the 360 Parts or 
Degrees into 24 Hours. 
. Not?, -As 15 Degrees make one Hour, fo 
*5 Minutes of a Degree make one Minute 
in Time, and one whole Degree make6 four 
Minutes in Time. 

. Note, 
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Note, Degrees are marked fometimes with 
"( a ) or with a fmall Cirde (°), Minutes of De- 
grees with a Dafh Q, Seconds of Minutes 
: with a double Da(h Q, Z/^rj with ( h ), M- 
'^to 0/" Hours fometimes with (") and fame- 
times a Dafh : Seconds with a doable Dafh. 
' By thcfe Meridians or Hour-Lines icroffiog 
the Equator on the heavenly Globe, the Eye 
is dire<fted to the true Hour> or the Degree 
of Rigbf Afcenfon on the Equator, though 
the Sun or Star may be far from the Equator.' 
- By thcfe you may alfa compute on the 
Earthly Globe what Hour it is at any Place 
\n the World, by having the true Hour 
given at any other Place, and by changing 
the Degrees of their Difference of Longitude 
into Hours. 

f But fince feveral Queftions or Problem* 
that relate to the Hour, cannot be fo com- 
Vnodioufty refolved by thefe few Meridians 
pr. Hour ;- Lines y becaufe every Place on the 
Earth hath its proper Meridian where the Sun 
is at 1 2 a Clock, therefore there is a Brafs 
'Dial-plate fixed at the North-pole in the 
Globe, whofe 24 Hours do exacftly anfwer 
the 24 Hour Circles which might be drawn 
.on the Globe: Now the Dial being fixed, 
and the Pointer being moveable, this an- 
swers all the, Piirpofes of having an infinite 
Number of Hour Circles drawn on the 
Globe, and fitted to every Spot on the Hea- 
vens; 



litizeci by VjOO< 



30 Tbefirfl Principles of Setf. 6; 

vcns or the Earth. , Jor the Pointer or In- 
dex may be fet to 12 a Clock, when the 
Sun's true Place in the Heavens, or when 
any Place on the Earth is brought to the 
Brafs-Meridian, and thus the Globe moving 
round with the Index naturally reprefents, 
and fhews by the Dial- Plate the 24 Hours 
of any Day in the Year, or in any particu- 
lar Town or City. * 

Note, The upper 12 a Clock is the Hour 
of Noon, the lower 1 2 is the Midnight Hour, 
when the Globe is fixed for any particular 
Latitude where there are Days and Nights. 

The Declination of the Sun or Stars is 
their Di /lance from the Equator toward the 
North or South Pole, meajured on the Meri- 
dian j and it is the fame Thing with Lati- 
tude on the Earthly Globe. 

Note, The Sun in the vernal or autumnal 
Equinoxes, and the Stars that are juft on the 
Equator have no Declination. 

Parallels of Declination are Lines parallel 
to the Equator, the fame as the Parallels of 
Latitude on the Earthly Globe. In the 
Heavens they may be fuppofed to be drawn * 
through each Degree of the Meridian, and 
thus (hew the Declination of all the Stars ; or 
they may be drawn through every Degree of 
the Ecliptick, and thus reprefent the Suns 
Path, every Day in the Year. Thefe parallel 
Lines alfo would lead the Eve to the Degree 

' of 
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of the Sun's or any particular Stars Decli- 
nation marked on the Meridian. 

The Declination is called North or South 
Declination according as the Sun or' Star lies 
Northward or Southward from the Equator. 
Obferve here, that as any Place, Town, or 
City on Earth is found determined by the 
Parallel of its Latitude croffing its Line of 
Longitude \ fo,the proper Place of the Sun or 
Star in the Heavens is found and determined 
by the Point where its Parallel of Declination 
crofles its Meridian or Line of Right Afun- 
Jion\ which indeed are but the felf fame 
things on both the Globes, though Aftro- 
nomers have happened to give them diffe- 
rent Names. s 

Note, The Sun's utmojl Declination North- 
ward in our Summer is but 23 i Degrees 5 
and it is juft fo much Southward in our Win- 
ter 5 for then he returns again: There the 
Tropics are placed which defcribe the Path 
cf the Sun when fartheft from the Equator, 
atMidfummer, or Midwinter: Thefe two 
Tropics are his Parallels of Declination on the 
longeft and (horteft Day. 

While the Sun gaifis 90 Degrees \ttu the 
Ecliptick, (which is an oblique Circle) in a 
Quarter of a Year, it gains but 23 j Degrees 
of diredt Diftance from the Equator measured 
on the Meridian 1 this appears evident on 
the Globe, and may be reprefented thus in 
Figure v. 

Let 
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. Let the Semicircle nr P «* be the Merir 
dian of the Northern Hemifphere, the Line 
..v C *ct be the Equator or the Sun's Path at 
>/« and L/£r# , the Arch v s 5 ^ the E- 
cliptick, the Line T © O the Summer Tro* 
pic, the Line a e the Sun's Path when it enters 
Gemini and Leo, the Line n s the Sun's Path 
when it enters Taurus and Virgo : Then k 
will appear that in moving from ^ to * the 
Sun gains 30 Degrees in the Ecliptick, in about 
a Month, and at the fame Time 12 Degrees of 
Declination, viz, from v to n. Then mov* 
ing from » to n in a Month more it gains 
30 Degrees on the Ecliptick, and 8 i Degrees 
of Declination , viz. from n to a. Then again 
ftom n to 25 in a Month more it gains jq 
Degrees on the Ecliptick, and but 3 i Degrees 
of Declination, viz. from a to T. I might 
alio fhew the fame Difference between its 
Declination and its Motion on the Ecliptick 
in its Defcent from ^ to A, tijj, and **. 

, By drawing another Scheme of the fame 
Kind below the Line *** C *S we might repre- 
fent the Sun's Defcent towards the Wintef 
Solftice, and its Return again to the Spring 5 
and t thereby {hew the fame Differences be- 
tween the Sun's Declination and its Motion 0% 
the Ecliptick in the Winter Half- Year a6 the 
prefent Scheme (hews in the Summer Half* 
y<?ar. 

Hereby it is evident how it comes to pafs* 
that the Suns Declination alters near half a 

Degrfce 
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Degree every Day juft about the Equinoxes j 
but it fcarce alters fo much in 10 or jz 
Days on each Side of the Soljlices : And this 
(hews the Reafofi why the Length of Days 
and Nights changes fo faft in March and 
September, and fo exceeding flowly in June 
and December: For according to the In* 
Creafe of the Sun's Declination in Summer, 
its Semidiurnal Arc * will be larger, and 
confequently it mud be fo much longer be- 
fore it comes to its full Height at Noon, and 
it (lays fo much knger above the Horizon be* 
fore it fets. 

Thus while the Sun's Declination increafc? 
or decreafes by flow Degrees, the Length of 
the Days muft increafe and decreafe but very 
flowly > and when the Suns Declination in r 
creafes and decreafes fwiftly, fo alfo mud the 
Length of the Days ; All which are very na- 
turally and eafily reprefented by the Globe. 

SECT. VIL 

Of Longitude and Latitude on the Heavenly 
Globe, and of the Nodes and Eclipjes of 
the Planets. 

TH E Longitude and Latitude in Aftro* 
nomy are quite different Things from 



* The Diurnal Arc is that Part of the Circle or Parallel of 
J)ecJination which is above the Florizoni and the Half of that 
Mktto called the Semidiurnal Arc. 

Longu 
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Longitude and Latitude in Geography, which 
is ready to create fome Confufion to Learners* 

The Longitude of the Sun or any Star 
is its Di fiance from the Point Aries eq/lward, 
meafured in the Ecliptick. This is a fhort 
Way of defcribfng it, and agrees perfectly 
to the Sun : But in Truth a Star's Longitude 
is its Di fiance eafiward from a great Arcb 
drawn perpendicular to the Ecliptick through the 
Point Aries, and meafured oh the Ecliptick. 
- We do not fo ufually talk of the Suits 
Longitude, becaufe we call it his Place in the 
Ecliptick, reckoning it no farther backward 
than from the Beginning of the Sign in 
which he is. So the 25th Day of June, we 
fay the Sun is in the 14th Degree of Cancer^ 
and not in the 104th Degree of Longitude. 

The Latitude of a Star or Planet is its 
Dijlance from the Ecliptick, meafured by an 
Arcb, drawn through that Star perpendicular 
to the Ecliptick. 

Longitude and Latitude on the Heavenly 
Globe bear exa&ly the fame Relation to the 
Ecliptick as they do on the Earthly Globe 
to the Equator. As the Equator is the Line 
from which the Latitude is counted, and 
on which the Longitude is counted on the 
Earthly Globe, fo the Ecliptick is the Line 
from which the Latitude, and on which the 
Longitude are counted on the Heavenly 
Globe. 

And 
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And thus the Lines of Latitude in the Hea- 
venly Globe are all fuppofed Parallels to the 
Ecliptick^ and the Lines of Longitude cut the 
Ecliptick at right Angles, and all meet in 
the Poles of the Ecliptick^ bearing the fame 
Relation to it as on the Earthly Globe they 
do to the Equator. 

The Latitude of a Star or Planet is called 
Northern or Southern as it lies on the North 
or South Side of the Ecliptick. 

The Sun has no Latitude, becaufe it is 
always in the Ecliptick. This Relation of 
Latitude therefore chiefly concerns the Pla- 
nets and Stars. 

The Fixed Stars as well as the Planets have 
their variou- Longitudes and Latitudes 5 and 
their particular Place in the Heavens may 
be affigned and determined thereby, as well 
as by their Right Afcenfion and Declination 
which I mentioned before ; and Aftronomers 
life this Method to fix exa&ly the PJace of a 
Star *. But I think it is eafier for a Learner 
to find a Stars Place by its Declination, and 
Right Afcenfion ; and the common Aftrono- 



* Aftronomers know that not only the 1 2 ConfteUations of 
the Zodiac, but alio all the Fixed Stars feem to move from the 
Weft toward the Eaft abont so" in a Year, or one Degree id 
72 Years, in Circles parallel to the Ecliptick. Therefore thfeir 
Declination is a little altered in 72 Years Time, that being mea- 
fured from the Equator: But their Latitude never alters, that 
beng measured from the Ecliptick : And upon this Account 
Aftronomers ufe the Latitude rather than the Declination in 
their Meafures, beoaufe it abides the fame for ever. 

D mical 
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mical Problems feem to be folved more na- 
turally and eafily by this Method, 

It may be here mentioned, though it is 
before its proper Place, that the feveral Pla- 
nets, viz. Saturn, Jupiter, Mars* Venus % 
Mercury, and the Moon, make their Revolu- 
tions at very different Diftance* from the 
Earth, from the Sun, and from one another; 
each having its diftinft Orbit or Path nearer 
or farther from us. And as each of their Orbits 
is at vaftly different Diftances, fo neither are 
they perfectly parallel to one another, nor 
to the Ecliptick or yearly Path of the Sun* 

Thence it follows that thefe Planets have 
fome more, fome iefs Latitude, becaufe their 
Orbits or Paths differ fome few Degrees from 
the Sun's Path, and iaterfedt or crofs the 
Ecliptick, at two oppofite Points in certain 
fmall Angles of two, three, four or five De- 
grees, which Points are called the Nodes. 

The jtfede where any Planet crofles the 
Ecliptick afcending to the Northward is 
called the Dragon's Heady and marked thus 
si. Where the Planet crofles the Ecliptick 
defcending to the Southward, it is called the 
Dragons Tail, and marked thus ft. 

It is very difficult to reprefent the Lati- 
tude ef the Planets in their different Orbits 
either upon a Globe, or upon a flat or plain 
Surface; the beft Way that I know is, to t$ke 
two fmall Hoops of different Sizes, as in Fi- 
gure 
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gure xi. and thrtift a ftrait Wire c * through 
them both in the two oppofite Parts of their 
Circumference : Then turn the innermoft 
Hoop (which may reprefent the Path of the 
Moon) fo far afidc or obliquely a* to make art 
Angle of 5 1 Degrees with the outermoft 
Hoop, (which reprefents the Sun's Patk) 
Thus the two Points c and or *i and ^ 
where the Wire joins the Hoops, are the two 
Ntdes or the Points of lnterfe&ion. 

This Difference of Orbits of the Planeti 
and their InterfeSiions or Nodes> may be re- 
prefented alfo by two circular Pieces of Paft- 
board as in Figure xn. When the lefs 
(whofe Edge reprefents the Moon's Orbit,) is 
put half Way through a Slit a b, that it 
made in the Diameter of the larger (or the 
Sun's Orbit,) and then brought up near to a 
Parallel or level with the Larger within 5 i 
Degrees. Thus the two Nodes will be re* 
prefented by a and b. 

If the Moon* Path and the Sun's were pre* 
cifely the fame, or parallel Circles in the 
fame Plane, then at every New Moon the- 
Sun would be eclipfed by the M oop's coming 
between the Earth and the Sun: And at 
every Full Moon the Moon would be eclipfed 
by the Earth's coming between the Sun and 
thfc Moon. But fince the Planes of their 
Orbits or Paths are different, and make 
Angles with each other, there cannot be 
Eclipfcs but in or near the Pkee where the 
D 2 Planes 
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Planes of their Orbits or Paths interfedt or 
crofs each other. 

In or very hear thefe Nodes, therefore, is 
the only Place where the Earth or Moon can 
hide the Sun or any Part of it from each 
other, and caufe an Eclipfe either total or 
partial: And for thefe Reafons the Orbit or 
Path of the Sun is called the Ediptick. 

The Eclipfes of other Planets, or of any 
part of the Sun by their Interpofition, are 
fo very inconsiderable as deferve not our 
prefent Notice. \ 

SECT VIII. 

Of Altitude, Azimuth, Amplitude, and va- 
rious Rifings and Settings of the Sun and 
Stars. . N 

TH E Altitude of the Sun or Star is its 
Heighth above the Horizon, meafured ■ 
by the Degrees on the Quadrant of Altitudes. 

As the Height of the Sun at Noon is 
called its Meridian Altitude, or its Culmina* 
ting, fo tjie Height of the Sun in the Eaft 
or Weft is fometimes called its Vertical Al- 
titude. 

The Quadrant of Altitudes is a thin La- 
bel of Brafs, with a Nut and Skrew at the 
End of it, whereby it is fattened to the Me- 
ridian at the Zenith of any Place ; now by • 
bending this down to the Horizon^ you find 

the 
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the Altitude of any Star or Point in the Hea- 
vens, becaufe the Label is divided into 90 
Degrees counting from the Horizon upward. 

Circles parallel to the Horizon, fuppofed 
to be drawn round the Globe,, through every 
Degree of the Quadrant of Altitudes left 
and lefs till they come to a Point in the 
Zenith, are called Parallels of Altitude, or 
fometimes in the old Arabick Name Altai- 
cantars. But thefe can never be adtually 
drawn on the Globe, becaufe the Horizon 
and Zenith are infinitely variable, accord- 
ing to the different Latitudes of Places. In 
the vith Figure, fiippofe z to be the Zenith, 
n the Nadir, h r the Horizon, and the ftrait 
Lines a b,f g, k tn, will reprefent the Pa- 
rallels of Altitude. 

y Nott> The Sun being always higheft on 
the. Meridian, or at Noon, it defcends in an 
Arch towards the Horizon in order to fet 9 
by the fame Degrees by which it afcended 
from the Horizon after its rifng. Stars and 
Planets rife and Jet, *aud come to the Meri- 
dian at all different Hours of the Day or 
Night according to the various "Seafons of 
the Year, or according to the Signs in which 
the Planets are. * 

As the Word Altitude is ufed to fignify 
the Height of the Sun or Star above the Ho- 
rizon, fo the Deprejpon of the Sun or Star is 
its Diftancefrom or below the Horizon. 

D 3 The 
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. The Azimuth of the Sun or Star is its 
Di fiance from any of the four Cardinal 
Points* Eaft, Wett, North and South, mea* 
Jured by the Degrees of the Horizon. 

Note* When we fpeafc of the Sun's Azi- 
muth in general, we ufually mean his Di~ 
fiance from the South : But when his Diftance 
from the North, Eaft, Qr Weft, is intended, 
we iky, his Azimuth from the North, the 
£4?, or the Weft. 

Great Circles cutting every Degree ©f the 
Horizon at Right Angles, and meeting in 
the Zenith and Nadir are called Azimuthal 
or Vertical Circles. They direft the Eye to 
the Point of the Sun or Star's Azimuth on 
the Horizon, though the Sun, Qr Star may he 
far above, or below the Horizon* 

Note, Vertical Circles are the lame with 
Regard to the Zenith, Nadir, and the Ho* 
1120% as Meridians or Hour Circles are with 
Regard to the two Poles of the World and 
the Equator, But thefe Vertical Circles can 
never be actually drawn on a Globe, hecaufe 
the'Zra/76, Nadir, and Horizon are ever va* 
liable. See them represented Figure vi. by 
the Lines zhn,zo^ n, z &c. fuppo- 
fing h r to be the Horizon. 

Note, The Quadrant of Altitudes being 
moveable when one End of it is fattened at 
the Zenith, the graduated Edge of it may 
be laid over the Place of the Sun or Star, 

and 



Digitized byVjOOQlC 



Se£. 8. Geography and Aftrowmf. 4 1 

and brought down to the Horizon ; then it 
reprefentsany Azimuth or Vertical Circle \ in 
which the Sun or Star is \ and thus it (hews 
the Degree of its Azimuth on the Horizon. 

Note, The Azimuth of the Sun or Star 
from the Eaji or Weft Points of the Horizon 
2X its riling or fetting, is called its Amplitude. 

Note, The Sun is always in the South at 
Noon, or 1 2 a-Clock, and in the North at 
Midnight, viz. in Europe and all Places on 
this Side on the Equator. But it is not at the 
Eaft or Weft at Jix a-Clock any other Day 
in the Year befides the two Equino&iil Days,, 
as will eafily appear in an oblique Pqfition of 
the Sphere, (of which fee the next Section) 
and especially in the laft Sedioh where the 
Anakmma (hall be more fully defcribed. 

Yet the Relation which the Parallels of 
Altitude bear to the Vertical Circles, and 
which thefe Vertical or Azimutbal Circle* 
bear to the Meridians or Hour Circles, may 
be reprefented to the Eye in Figure vx. 
and vii. » 

In Figure vi. Suppofe the outermoft Cir- 
cle be the Meridian, h * the Horizon, z 
the Zenith, n the Nadir -, then db, fg % km, 
will bt Parallels of Altitude ; And z a n, 
% e n 9 z it, zcn, &c. will be Vertical 
Circles, or Circles of Azimuth crofling the 
others at Right Angles. 

Thus z c n is the vertical Circle of Eaft 

or Weft. And in this Scheme s a or f h 

D 4 will 
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will be the Arch of the Altitude of the Star j, 
and k a will be its Azimuth from the Me- 
ridian; and ca will ^ be its Azimuth from 
theEaft to Weft. 

But if the Line h r be fuppofed to re- 
prefent the Equator, then z and n- will 'be 
the two Poles of the World, and then db> 
f'g> &c. will be Parallels of Latitude on 
. Earth, or Parallels of Declination in the 
Heavens. Then alfo the Arches zhn, z a n, 
*z e n, z o n, z c n, will be Meridians, or 
Lines of Longitude on Earth, and Hour Cir- 
cles in the Heavens. ' 

In Figure vn. Let the utmoft Circle 
be the Meridian, h r the Horizon, z the 
Zenith, *r the Nadir, e q^ the Equator, PL 
the Axis of the World, or rather the two 
Poles, North and South ; then zhn, z a n, 
% e N, z c n will be Circles of Azimuth : 
pel, P 0L y p u l, pcl, &c. will be Hour 
Circles. 

■ And in this Pofition the Star s will have 
T s % i. e. equal to Eo for its Hwr from Noon 
or the Meridian ; but its Azimuth from 
Noon or the South or Meridian will be h e. 
Or if you reckotj its Azimuth from the Eaft 
or Weft Vertical (which is zcn) it will be 
found to be c e> while its Hour reckoned 
from p 6 ci' (which is the Six a-Clock 
Hour-Line) will be found to be 6 5 or c o. 

Thus 
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Thus it will appear how the Hour of the 
Sun differs from its Azimuth, and that both 
of them are numbered, or counted from the 
Meridian pzehlnj yet they do not by 
iany Means keep equal Pace with one an- 
other, one being numbered along the Equa- 
tor eq^ the other numbered along the Hori- 
zon HR, 

Thus you fee mod evidently that if you 
fuppofe the Sun s * to be in the Tropic of 
Cancer reprefeiited by the Line t ^, the 
Difference between the Hour and Azimuth 
will appear to be very great; and that the 
Sun's Azimuth from Noon He increafes a 
great deal fafter than his Hour ts doth in 
the Middle of Summer. And if another 
Line k b 3 were drawn to reprefent the Tro- 
pic of Capricorn, the Sun's Azimuth from 
Noon will appear to increafe a great Deal 
flower than his Hours do in the Middle of 
Winter. 

I think it fliould not utterly be omitted 
'liere what is mentioned in almoft all Wri- 
tings of this Kind, (viz.) that a Star is faid 
to rife or Jet Cofmically when it rifes or fets. 
at Sun-rifing. 

It is faid to rife ot fet Acbronically if it 
rife or fet at &un*fetting. 

A Star is faid to rife Heliacally when it 
is juft come to fuch a Diftance from the Sun 
as that it is no longer hid by the Sun-Beams. 
And it is faid to fet Heliacally when the Sun 

approaches 
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approaches fo near to it as that it begins to 
difappear from our Sight being hid by the 
Beams of the Sun. 

The Fixed Stars and the three Superior 
Planets, Mars r Jupiter, and Saturn, rife 
Heliacally in the Morning, but the Moon in 
the Evening; for it is in the Evening the 
New Moon firft appears, coming from her 
Conjunction with the Sun, . 

Note, This Sort of Rifing and Setting of 
the Stars is alio called Poetical^ becaufe the 
ancient Poets frequently mention it. 

SEC T. IX. 

Of the Inhabitants of the Earth according fo 
the Pofitions oj the Sphere, the Zones, &c. 

IN order to make the DoSlrine of the 
Sphere or Globe yet more plain add in- 
telligible, let us confider the Inhabitants of 
the feveral Parts of the World, who may 
be diftinguiihed three Ways, ( 1 .) According 
to the various Pofuiom of the Globe. (2.) 
According to the five Zones. (3.) In Rela- 
tion to one another. 

Firji, Let us confider them according to 
the various Pofitions of the Globe or Sphere, 
which are either Diretf, Parallel, or Oblique. 

Thefe three Pbfitions of the Sphere are 
ttprefented in Figure vm, ix 9 x, in each 
of which the utmoft Circle is the Meridian 
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h r is the Horizon, e q^ the Equator \ » 
*f the Ecliptick, s n the Axis of the World, 
N the North Pole, s the South, zd the 
Vertical Circle of Eafi and Weft* z the Z*- 
»/A&, d the Nadir, & a the 7r^/V 0/* C**- 
w, c v the Tr#*V *f Capricorn. The va- 
rious Pofition of thefe I^ines or Circle* will 
appear by the following Defcriptions. 

L A Diredt or Right Sphere Figure vm. 
is when the Poles of the World ate in the 
Horizon, and the Equator paffes through the 
Zenith : This is the Cafe of thofe who live 
dire&ly under the line or Equator. 

Here the Inhabitants have vo Latitude, 
no Elevation of the Pole: Thp North or 
South Poles being in the Horizon they may 
very nearly fee them both. 

All the Stars do once in twenty four 
Hours rife and fet with them > and all at 
right Angles with the Horizon. 

The Sua alfa, in whatfoever Parallel of 
Declination he is, rifes and fets at right An- 
gles with the Horizon 1 their Days and 
Nights therefore are always equal, becaufe 
the Horizon exactly cuts the Sun's Diurnal 
Circles in Halves. 

They have two Summers every Year, {viz. ) 
when the Sun is in or near the two Equi* 
noSial Points, for then he is juft over their 
Heads at Noon, and darts his ftrongeft Beams, 
And they have two Winters, (viz.) when 

the 
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the Sun is in or near the Tropics of Cancer 
and Capricorn $ for then the Sun is fartheft 
diftant from them, though even then it is 
nearer than it is to us in England at Mid- 
fummer. 

II. A Parallel Sphere, Figure ix. is where 
th« Poles of the World are in the Zenith and 
Nadir : And the Equator is in the Horizon. 

Now if there were any Inhabitants thus 
dire&ly under the North and South Poles, 
they would have only one Day of fix Months 
long, and one Night of fix Months, in a whole 
Year, according as the Sun is on this or the 
other Side of the Equator j for the Sun mov- 
ing flowly in the Ecliptick on the North 
Side of the Equator half a Year, would be all 
that Time above the Horizon to the Inhabi- 
tants at the North Pole, though it went round 
them daily ; And the Sun moving in the 
Ecliptick on the South Side of the Equator 
half a Year, would be below their Horizon 
all that Time. The fame might be faid con- 
cerning the Inhabitants of the South Pole. 

The two Equinodial Days, or when the 
Sun is in the Points Aries, or Libra, the 
Day and Night are equal all the World 
over ; and this is true in a Senfe to thofe 
who live under the Poles ; for the Centre of 
the Sun is in their Horizon. Thus half the 
Sun is above their Horizon, and half below 
it for 24 Hours together, ->. - 

Thus, 
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Thus, though the Polar Inhabitants begin 
to lofe the Sun at the Autumnal Equinox^ 
they are not in utter Darknefs all the Time 
of the Sun's Abfence : For the Twilight lafts 
till the Sun is 18 Degrees below their Horizon^ 
and that is till tie has 18 Degrees of Declina- 
tion. The Inhabitants of the North Pole 
are therefore without the Twilight only 
from the 2d of November till the 18th of 
January. 

Let it be noted alfo that the Refra&ion of 
the Rays through the thick Air or Atmo- 
fpbere makes the Sun appear above their 
Horizon feveral Days fooner, and difappear 
feveral Days later, than otherwife it would 
do. It may be added in Favour of their Ha- 
bitations too, that the Moon when (he is 
brighteft, (viz.) from the firft Quarter to 
the laft, does notfet during their Middle of 
Winter : For in that Part of her Month (he 
is mod oppofite to the Sun, and is therefore 
in that Part of the Heavens which is mod 
diftant from the Sun while he never rifes. 

The Parallels of the Sun's Declination in 
this Pofition of the Sphere are, all parallel 
to the Horizon 5 and are the fame with the 
Parallels of his Altitude, and therefore his 
bigbejl Altitude with them can never exceed 
2 3 i Degrees. 

The Stars that they could fee would be 
always the fame, making perpetual Revo- 
lutions 
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lutions round them, and never fet nor rife, 
Dor be higher or lower. And the Planets 
during half their Periods will be above 
their Horizon, as Saturn 1 5 Years,' Jupiter 
6, Mars 1, &c. 

III. An Oblique Sphere, Figure x. is where 
the Latitude or Elevation of the Pole is at 
any Number of Degrees lefs than 90. 
Therefore all the Inhabitants of the Earth 
(except under the Equator and the Polks) 
have an Oblique Sphere. 

Here the Equator and all the Parallels of 
Declination cut the Horizon obliquely, there- 
fore the Sun and Stars always rife and fet at 
oblique Angles with the Horizon. 

As one Pole of the World is always in 
their View, and the other is never feen, fo 
there are fome Stars which hever fet, and 
others which never rife in their Horizon. 

Their Days and Nights are of very diffe- 
rent Lengths according to the different De- 
clination of the Sun in the feveral Seafons of 
the Year. 

' In this Oblique Pojition of the Sphere, 
Aftronomers fometitfies talk of the Oblique 
Afcenfon of the Sun or Stars ; and in order 
•to obtain a clearer Idea of it, let us again 
confider the Right Afcenjion, which is the 
Sun or Star's Dijlance from that Meridian^ 
which pdffes through the Point Aries, rmafured 
Oh the Equator. 

Or 
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. Or it may be exprefted thus : The Right 
Afcenjion is that Degree of the Equator which 
comes to the Meridian together with the 
San or Star, confidered in its Diftance from 
the Point Aries. 

But tbe Oblique Afcenjion is that Degree 
of the Equator which in an oblique Sphere 
rifes together with the Sun or Star confidered 
in its Diftance from the Point Aries. 

Note, That in a Right or Dire& Sphere 
all the heavenly Bodies can only have Right 
Afcenfion, and no Oblique Afcenjion \ be- 
caufe the fame Point or Degree of the Equa- 
tor that rifes with them comes alfo to the 
Meridian with them : But in an Oblique 
Sphere there is fometimes a great deal of 
Difference between the Point that rifes with 
them and the Point that comes with them to 
the Meridian. 

Now the Difference between the Right 
Afcenjion of the Sun or Star, and Its Oblique 
Afcenjion is called the Afcenfional Diffe- 
rence. 

Note, Concerning the Stars in the Equa- 
tor, that their Right and Oblique Afcenfion 
are equal :, Therefore the Sun in the Equi- 
noxes rifing at Six and fetting at Six has 
no Afcenfional Difference : But as he gctes on- 
ward from the Equator toward the Winter 
Solftice, he rifes after Six ; and as he goes 
toward the Summer he rifes before Six j and 

the 
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the Di/lance of bis rifmg or Jetting jrom Six 
a- Clock is called the Afcenfional Difference. 

And perhaps it is fufficient as well as much 
eafier for a Learner to remember that the 
Time of the Suh or Star's rifing or fetting 
before or after Six a-Clock is called by Aftro- 
nomers the Afcenfional Difference ' without 
taking any Notice at all of the Oblique Af 
cenfion, which is neither fo eafy to be ap- 
prehended or remembered. 

The Second Diftin&ion of the Inhabitants 
of the Earth may be made according to the 
five Zones, which they inhabit ; this was an 
ancient Divifion of the Globe. 
v The Zones are broad Circles, five of which 
cover or fill up the Globe. There are two 
Temperate, two Frigid or cold, and one 
Torrid or hot. 

The Torrid or burning Zone is all the 
Space that lies between the two Tropics ; 
it was once counted uninhabitable, becaufe 
of exceffive Heat, being fo near the Sun ; 
but later Difcoveries have found many and 
great Nations inhabiting thofe Parts which 
contain the greateft Part of Africa and of 
South America. 

. The two Frigid or cold Zones are thofe 
Spaces which .are included within the two 
Polar Circles, with the Pole in the Centre, 
at great Diftance from the Sun, fcarcely ha- 
bitable by Reafon of the Cold. There lies 

Greenland 
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Greenland and Lapland toward, the North 
Pole. The South Pole and Polar Regions 
are undifcovered. 

The two temperate Zones are .thofe Spaces 
that lie on either Side of the Globe between 
the Tropics and the Polar Circles, wherethc 
Sun gives a moderate Heat, and makes thofe 
Parts mod convenient for the Habitation of 
Men* All Europe, and the greateft Part of 
j4fia, and North America, lie in the North 
temperate Zone. 

Note 9 That the Torrid Zone lying between 
the two Tropics, every Place in it has the 
Sun in the Zenith, or exa&ly over their 
Heads once or twice in every Year. 

Thofe who live under the Tropic of Can- 
cer have their Winter when the Sun is in 
Capricorn. Thofe who live under the Tro- 
pic of Capricorn have their Winter when the 
Sun is in Cancer. Thofe who live under 
the Equator have (as I faid before) two 
% Winters in the Year ; though indeed there is 
fcarce any Seafon can be called Winter with- 
in the Limits of the Torrid Zone. 

Thofe who live juft within the Borders of 
the two Frigid Zones, lofe the Sun for twen- 
ty four Hours together at Midwinter when 
the Sun is in the contrary Tropic : And thofe 
Places that are nearer and nearer to the Poles 
lofe the Sun for two, three, four, five, fix 
Pays, for whole Weeks or Months together 

E at 
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at their Winter, or when the San is near the 
contrary Tropic. 

What is faid concerning the Lofs of Light 
a whole Day or Week* or Month at Winter 
in either of the frozen Zones, muft he alio 
faid concerning the gaining a whole Day 
or Week or Month of Daylight at their 
Summer - 9 and thofe Parts of the Year are all 
Darknefs in the Northern frigid Zone 9 which 
are all Daylight in the Southern. . 

Thus as you go farther Northward or 
Southward the Continuance of the Sun 
above the Horizon grows longer in their 
Summer ; and the utter Abfence of it below 
the Horizon grows longer in their Winter; 
till you come to thofe Inhabitants (if any 
fuch there be) who live under the Pob, for 
thefe have half the Year Night, and half 
the Year Day, as 1 faid before concerning 
the Parallel Sphere. 

In the two Temperate Zones (as alfo in 

the Torrid Zone) there are never quite 24 

HoiW either of Day or of Night together; 

but when the Sun is m the Equator, ail 

Days and Nights are equal : Afterwards their 

\* Days gradually increase till their longeft Day 

in Summer, and gradually decrease till their 

\ Uiorteft Day in Winter : Though thofe who 

* {. Eve on the Borders of the Polar iJircles or the 

Frigid Zones have their %iA <of June or 

' lowgeft Day in Summer near 24 Hours; and 

their 
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their 2 2d of December or fhorteft Day iq 
Winter, but juft allows the Sijn to peep a 
Moment aboye the Horizon, ib that their 
Night is very near 24. Hours long. 

Thirdly, The Inhabitants of the Earth may 
alfo be divided into three Sorts in refped of 
their Geographical Relation to one another, 
and tbey are called the Period, the Antceci 
and Antipodes. 

. I. The Periceci live under the fame Pa* 
rallel of Latitude oq the fame Side of the 
Globe, but differ in Longitude from Eaft ta 
Weft 180 Degrees, or juft half the Globe. 
Thefe have their Summer and Winter at the 
fame Times wijth one another, but Day and 
Night juflt at contrary Times, Not*, Thofp 
who live un^der tjie JPoles have no Peri&ci. 

II. The Antceci .live under the fame Meri- 
dian or Line of Longitude > and have the fame 
Degree of Latitude too, but on contrary 
Sides of the Equator, one to .the North, the 
other to the South. Thefe have Day and 
Night exa&ly at xh/zfame Time, but Summer 
and Winter contrary to each other* Nofe f 
Thofe who live under the Equator have no 
Antyeci. 

£lll. TJh$ Antipodes have (if I m?y fo ex- 

prefs it) the Properties of the Antceci an4 

]?*ri#fi joined together, for they live on ipy* ^ 

/rary S/dw of the Equator, though in the fanje 

JUtrtu^e or Pittance frpm it} and itheir 
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Meridian or Line of Longitude is 1 80 De- 
grees or, half the Globe different. A Line 
paffing through the Centre of the Earth from 
the Feet of the one would reach the Feet of 
the other. They c|well at the full Diftance of 
half the Globe, and ' have Day and Night, 
Summer and Winter at contrary Times. 

In each of the three laft Figures, (w^) 
viii, ix and x. you may fee thefe Diftinc- 
lions of the Earth's "Inhabitants exa&ly re- 
prefented. 25 a are Periceci % (o are c tt\ 
But © c or a w are Antceci. s> y? y or a c, 
or n s or h r, or e q^, are all Antipodes to 
each other. 

The Amphifcii, Heterofcii and Afcii* 
which are only Greek Names invented to tell 
how the Sun cafts the Shadows of the feve- 
ral Inhabitants; of the World, are not worth 
our prefent Notice. 

6ECT, X. 

The Natural Defcriptim of the Earth and 
ifaters on the farrejlial Globe. 

TH E Earth may be divided into its 
t Natural or its Political Parts. The 
'-one Diftindbn is made by the God of Na- 
ture who created it : The other by Men who 
inhabit it. 

Thc< Globe ,dr Surface of Earth on which 
• we dwell /s made up naturally of two Parts, 

Land 
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Land and Water ; and therefore it is called 
the Terraqueous Globe. Each of thefe Ele- 
ments have their various Parts and Sub* 
divifions, which are as yarioufly defcribed ot\ 
artificial Globes or Maps. 

The Land is called either an IJland, a 
Continent^ a Peninfula, an Iflbmus, a Pro- 
montory, or a Coafl. §ee the plain Defcrip- 
tion of all thefe Figure xin. 

An I/land is a Country or Portion of Land, 
comp^fled about with Sea or other Water, 
as Great Britain, Ireland in the Britiffy 
SeaS; Sicily, Crete; Cyprus, &c. in the Me- 
diterranean Sea; the llles of Wight, of An* 
glefy, of Man near England : There are alfo 
Iflands in Rivers. 

- A Continent, properly fo called, is a large 
Quaptity of Land in which many great 
Countries are joined together, and not Sepa- 
rated from each other by the Sea, fuch are 
Europe; Afa y Africa. This is fometimes 
called the Main-Land. , 

* A Peninfula is a Part of Land almoft in- 
compafled with Water, or which is almoft 
an Ifland : Such is the Morea which joins to 
Greece, fuch is Denmark as joining to Ger- 
many, and Taurica Cberjonefus joining to LiU 
tie Tartary nwvljMuJcovy \ and indeed Africa . . 
is but a large Peninfula joining to Afia. 

An Iftbmus is a narrow Neck of Land 

between two Sea?, joining a Peninfula to 

E 3 the 
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the Continent, as 'the Ifthmtes of Darien or 
Panama which joins North and South Ante* 
rica : The lfthmus of Corinth Which joins 
the Mcrea to Greece : The lfthmus of Sties 
which joins Africa to Afid. 

A Promontory is a Hill or Point of Land 
ftretching out into the Sea: It is ofttrt 
called a Cape, fiich is the Cape df Good Hope 
in the South of Africa; the Land's End 
and the Lizard Point are two Capes at the 
Weft of England; Cape Finiflerte oft the 
Weft of Spain, &c. 

A Coaft or Shore is alt that Land that bor- 
ders upon the Sea, whether it be in Iflands 
br Continents : Whence it cotfies to pafs that 
failing near the Shore is called Coafting. 

That Part of the Land which is far diftant 
from the Sea is called the Inland Country : 
Tbefe are the Divifions of the Land. 

The Water is divided into Rivers bv Seas. 

A River is a Stream of Water which has 
ufually its Beginning frorft a fmall Spring 
or fountain whence it flows continually 
without Intermiflion, and empties iffelf 
into fonle Sea. But the Word Sea implies 
a larger Quantity of Watef, arid is diftin- 
guifhtd into Lakes, Gulfs, Bays, Creeks, 
Straits, or the Ocean. 

The Ocean or the Main-Sea is a vaftfpread- 
Jtig Collection of Water, which is not di- 
vided or feparated by Lands rufinirig be- 
tween : 
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twccn : Such is the Atlantick or Wefler* 
Ocean between Europe and America: The 
Eafiern or the /#4&4« Of aw in the Eaft-ln- 
dies : The Pacifick Ocean or £w/6 Sea, oa 
the Weft Side of America, &c. 

iVrti, The various Parts of this Ocean or 
Main~Sea that border upon the Land are 
called by the Names of the Lands which 
lie next to it ; So the Britijh Sea, the lrijb 
Sea, the Ethiopian Sea, the French and 
Spanijh Seas. 

A Late is a large Place of Watfr Inclo* 
fed all round with Land, and having not any 
vifible and open Communication with the 
Sea : Such are the Gafpian Sea or Lake ia 
Afia 1 the Lake Zaire in Africa, (as fome 
Maps defcribe) and many others there are 
in Europe and America, and efpecially in 
Sweden and Finland, and on the Weft of 
New England : Such alfo is the Lake or Sea 
of Tiberias in the Laftd of Canaan* and the 
Dead Sea there, which we read of in 
Scripture. 

A Gulf is a Part of the Sea that is almoft 
tncompafied with Land, or .that runs up a 
great Way into the Land, 

If this be very large it is rather called an 
Inland Sea : Such is the Baltiek Sea in Swe~ 
den, and the Euxine Sea between Europe and 
Afia ; the Mgean Sea between Greece and 
Lejjer Afia ; and the Mediterranean Sea be- 
E 4 tween 
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tween Europe and Africa, which is often 
in the old Teftament called the Great Sea. 

If it be a lefs Part of the Sea thus almoft 
inclfcfed between Land, then it is more 
ufually called a Gulf or Bay : Such is the 
Gulf of Venice between Italy and Dalmatia : 
The Arabian Gulf or the Red Sea between 
Afia ind Africa : The Per fan Gulf between 
Arabia : and Perfia: The Gulf or Bay of 
Finland in - the Baltick Sea 5 and the Bay of 
Bifcay between France and £/#/«. 

If it be but a very fmall Part, or as it were 
an Arm of the Sea that runs but a few Miles 
between the Land, it is called a Creek, a 
Haven, a Station, or a Road for Ships; as 
Milford Haven in Wales $ Southampton Ha- 
ven in Hampjhire, and . many more in every 
Maritime Country, 

A Strait is a narrow Part of the Ocean 
lying between two Shores, whereby two Seas 
are joined together, as the Sound which is the 
Pafiage into the Baltick Sea, between Den- 
mark and Sweden : The Hellefpont and Bof* 
phorus, which are two Paflages into the Euxine 
Sea between Romania and the LeJJer Afia : 
The Straits of Dover between the Britifh 
Channel and the German Sea 5 and the Straits 
of Gibraltar between the Atlantick and the 
Mediterranean, though ' the whole Mediter- 
ranean Sea is fometimes called the Straits. 



If 
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If we compare v the various Partis of the 
Land with thofe of the Water* there is a 
pretty Analogy or Referablance of one to 
the other. The Defcription of a Continent 
refembles that of the Ocean, the one is a 
vaft Tradt of Land as the other is of Water. 
An JJland incompaffed with Water refembles 
a Lake incompaffed with Land. A Peninfula 
of Land is like a Gulf or Inland Sea. A 
Promontory or Cape at Land is like a Bay or 
Creek at Sea ; and an Ijlhmus* whereby two 
Lands are joined, has the fame Relation to 
other Parts of the Earth as a Strait has to 
the Sea or Ocean. > 

Let, us now take Notice by what Figures 
the various Parts of Land or Water are de- 
fcribed in a Globe or Map* and in what Man- 
ner they are reprefented. See Figure. xx 11. 
Sea is generally left as an empty Space, ex- 
cept where there are Rocks* Sands* or Shelves^ 
Currents of Water or Wind* defcribed. . 

Rocks are fometimes made like little point- 
ed Things flicking up (harp in the Sea. Sands 
or Shelves are denoted by a great Heap of 
little Points placed in the Shape of thofe 
Sands, as they have been found to lie in 
the Ocean by founding or fathoming the. 
Depths. Currents of Water are defcribed by 
feveral long crooked parallel Strokes imita- 
ting a Current. The. Courfe of Winds is 
reprefented by the Heads of Arrows point- 
ing 
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ing to that Coaft toward which the Wind 
blows. 

The Land is divided or diftinguUhed from 
the Sea by a thick Shadow made of (hort 
ftnall Strokes to reprefent the Sb&res or Goafis, 
whether of Iflands or Continents, &c. and 
it is ufoally filled with Names of Kingdom*, 
Provinces, Cities, Towns, Mountains, Fo* 
refts, Rivers, &c. which are described in 
this Manner, (viz.) 

Kingdoms or Provinces are divided from 
one another by a Row of fingle Points, 
and they are often palmed or ftained with 
diftinft Colours. Cities or gredt Towns arc 
made like little Hoofes with a fmall Circle 
in the Middle of them. Lejfer Towns or 
Villages are marked only by fach a frfcall 
Circle. Mountains are imitated irf the 
Form of little rifing Hillocks. Forejis are 
reprefented by a Colle<ftion of little Trees. 
Small Rivers are defcribed by a (ingle, crook- 
ed, waving Line ; and larger Rivers by fiich 
sa weaving or curling double Line made ftrOng 
and black. The Mouths of large Rivers, 
where they empty themfeives into the Sea, 
are reprefented fometithes as Currents of Wa- 
ter, by feveral parallel crooked Lines. 

I fhould add this alfo. That in Terfeftial 
Globes you find the Mariner's Compaft figured 
in feveral Parts, and the Lines of it are 
drawn out to a great Length toward all 

Parts 
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Parts of the Wofki on Purpofc to flicw bow 
any Part of the Earth or Sea ftands fituatcd 
With regard to any other Part ; and this is 
called its Bearing, by which you may know 
what Pikes bear Eaft, Weft, North or Somth 
from the Place where you are, or at what 
other immediate Points of the Corapafs 
they lie. The North is generally defcribed 
by a Flower de Luce, and the Eaft frequently 
by zCrofs. 

Globes are generally fo formed as to have 
the North Pole juft (landing before the Face: 
Then the Eaft is at the right Hand, and the 
Weft at the Left: And thus ufually the 
Names and Words are written to be read 
from the Weft to the Eajl. This is alfo ob. 
ferved in large Maps, and it fhould be the 
fame * in fmftTl ones ; for when a Map qf a 
Country is drawn in any other Form, fp that 
the North does not lie juft before us, and the 
Eaft to our right Hand, it gives great Con- 
fufion to the Learner, and fometimes con- 
founds the Eye and Imagination even of 
Perfons fkilled in Geography. 

SECT. XL 

Of Maps and Sea Charts. 

T Hough nothing can reprefent the Hea- 
vens or the Earth in their natural 
Appearances fo exa&ly as a Globe, yet the 

two 
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two Hemifpheres either of the Heavens or of 
the Earth may be reprefented upon a flat or 
plain Surface, which are generally called 
Projections of the Sphere. 

If you fuppofe a Globe to be cut in Halves 
juft at the Equator,' and each Hemifphcre 
reprefented on a Plane, it is called a Project 
tion of the Globe upon the Plane of the Equator. 
Then* the EquinoSlial Line , will be the 
Circumference, and the two Poles of the 
World. will be thef Centres of thofe two 
Projeftions, and all the Meridian Lines will 
be fo many ftrait Lines or SemidiameterS 
meeting in the Centre. * This is the mod 
common Method of reprefenting the Celejlial 
Globe and the Stars. 

If the Globe be cut afunder at the Hori- 
zon of any particular Place and thus repre- 
fented on a Pfcne, it is called the Projection 
on the Plane of the Horizon. Then the 
Zenith and Nadir will* be the Centres of 
thofe Projections, and the Horizon is the 
Circumference. The two Poles will be 
placed at fuch a Diftance from the Circum- 
ference as the Pole of the World is elevated 
above the Horizon of that Place ; and the 
Meridian will be reprefented as curve Lines 
meeting in the Pole Point, excepting only 
that Meridian that paffes through the Ze- 
nith which is always a right Line. This 
is a more uncommon Projection of the 

Sphere, 
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Sphere, though it is much ufed in Dial* 
ling. 

The taoft ufual Way of defcribing the 
Earthly Globe on a Plane, or «a Map, is to 
fuppofe the Globe cut in Halves about the 
firft Meridian at the.Ifland Fero or Teneriff. 
This is a Projection on the Plane, of the Me± 
ridian : Then the jirfi Meridian will deter- 
mine the Circumference : The Pole Points 
will ftand in the upper .and lower Parts of 
that Circle, and the other Meridians will be 
curve Lines meeting in the Pole Points, ex- 
cept that which pafles through the Centre of 
the Proje&ion, which is a right Line. 

Here the Equator will be a ftrait Line or 
Diameter croffing all the Meridians at right 
Angles, and at, equal Diftances from the 
two Poles. 

Here the two Tropics of Cancer and Ca- 
pricorn are drawn at their proper Diftances 4 
of 23 1 Degrees from the Equator ; and the 
two Polar Circles at the fame Diftance from 
the : Poles. 

In this Projection the, Ecliptick is fome- 
times a ftrait Line cutting the Middle of the 
Equator obliquely in each Hemifpherc, /and 
ending where the tvfro. Tropics meet the Me- 
ridian : But fometimes the Ecliptick is drawn 
as a curve Line tor an Arch beginning wh^e 
tthe Equator meets the Meridian, and car- 
ried upward juft to touch the Tropic ^oi 

Can- 
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Cancer in one Hemifphere, and downward to 
touch the Tropic of Capricorn in the other. 

It is in this Form the Maps of the World 
are generally drawn in two large Hemi- 
fpheres. 

Note here; That it is impoflible to repre- 
sent a fpherical Body exa&ly in its due Pro- 
portion upon a Plane ; and therefore the Arti- 
ficial Meridians or Lines of Longitude, Paral- 
lels of Latitude, &c. are placed at fuch diffe- 
rent Diftances by certain Rules of Art, and 
the Degrees marked on them are often une- 
<jual i but fo drawn as may moft commodi- 
oufly reprefent the Situation of the fevelral Parts 
of the Earth with Regard to one another. - 

The Meridian or Circumference of thefe 
•Circles is divided into four Quarters, and 
each marked with 90 Degrees beginning from 
the Equator and proceeding toward the 
Poles. Thefe Figures or Numbers (hew thp 
Latitude of every Place in the Earth, or its 
Diftance from the Equator*, and at every 10 
Degrees there is a Parallel of Latitude drawn 
on Purpofe to guide and direct the Eye in 
fccking the Latitude of any 'Place. 

The Equator of each Herpifphere is di- 
vided into 180 Parts, which makes 3-60 in 
the whole : And the ieverai Meridians or 
Lines of Longitude, cutting the Equator at 
every 10 Degrees, guide and dire& the Eye 
lo &*d the longitude of any JPlace required. 

As 
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As the Equator ■, the feveral Z,/*w ^ Lon- 
gitude ^ of Latitude, &c. cannot be repre- 
sented on a Plane exadtly as they are on a 
Globe 5 fo neither can the fereral Parts of 
the World, Kingdoms, Provinces, IJlands, 
and &4J he reprefented in a Map exactly 
in the fame Proportion as they fland on a 
Globe. But as the Divifions of Degrees in 
a Map are bigger or lefs, fo the Parts of the 
Land and Sea are reprefented there bigger 
or lefs in a moft exadt Proportion to thofe 
Lines of Longitude and Latitude among 
which they are placed. 

Therefore though the Length or Breadth, 
or Di&ance jof Places on a Map of the World 
Caonot be meafured. by a Pair of Compafies 
as they may be on a Globe, yet you may 
count the Number of Degrees to which 
fuch. Lengths, Breadths or Diftances cor- 
refpoad, and thereby you may compute their 
real Dimenfion* ; though not always fo well 
as on a Globe ; of which hereafter. 

Thus much fhaH (uffice concerning Maps 
that oprefent the Whole World, or the Globe, 
of Earth and Water. Let us next confidcr 
tihofe Maps which represent particular Parts 
of the World, Kingdoms or Provinces, thefe 
are generally drawn in a large Square, and 
are to be coniidered as Parts of a Proje&im 
on the Plane of the Meridian. 

From Jthe Top to or toward the Bottom of 

the 
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the Square are drawn Meridians or Lines of 
Longitude ; and the Number of Degrees of 
Longitude are divided and marked on the 
upper and undermoft Line of the Square. 

From Side to Side are drawn Parallels of 
Latitude, and the Degrees of Latitude are 
marked on the two Side Lines. 

Thus you may eafily find on a Map what " 
is the Longitude or Latitude of any Place 
given, or you may find the Point where any 
Town ftands or (hould ftand, when the true 
Longitude and Latitude of it are given, 

pfote. In fuch Maps of particular Couiv- 
.tries the Longitude is not always reckoned 
from the firft Meridian, as Fero or Teneriff 
but oftentimes it is reckoned from the Chief 
City of that Kingdom, which is defcribed 
in the Map, as I have intimated before. 
. Obferve farther, That though in Globes 
and Maps of the whole World the Longi- 
tude is reckoned from the Weft toward the 
Eaft, yet in fmaller Maps it is often reckoned 
both Ways, as Briftol is 2 i Degrees of Wef- 
tern Longitude from London, Amfterdam 
has near 5 Degrees of Eaftern Longitude. 

Note alfo, That when a fmall Country 
is reprefented in a large Map, the Lines of 
Longitude - and Parallels of Latitude are 
drawn not merely at every 10 Degrees, as in 
the Globe, but fbmetimes at every 5 De* 
'grees, and fometimes at every fingle Degree. 

Let 
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Let it be obferved alfo in large Maps, • 
that defcribe any particular Country or Pro- 
vince, as a fingle or double crooked waving 
Line fignifies a River when it is made ftrong 
and black ; fo a Publick Road is defcribed 
by a fingle or a double Line drawn from 
Town to Town, not quite fo curled nor 
fo ftrong as a River is, but ftrait or wind- 
ing as the Road itfelf happens. And where 
the Roads lie through a broad Plain or great 
Common without Houfes or Hedges, they are 
fometinies defcribed by a double Row of Points. 

As Villages and fmaller Towns are de- 
fcribed by a little Circle or fmali round o 
in Maps of larger Countries, where the 
Cities are reprefented by the Figure of a 
Houfe or two with a Spire or Steeple ; fo 
in Maps of fmaller Countries or Provinces 
the little Towns and Villages are defcribe'd 
by the Figure of a Houfe or two, and great 
Towns or Cities are marked like feveral 
Buildings put together in Profptdt, or ^elfe 
the naked Plan of thofe very Towns or 
Cities is drawn there and diftinguifhed ac- 
cording to their Streets. 

I proceed now to confider Beit-Charts. 

As Maps are drawn to defcribe particular 
Countries by Land, fo a Description of 
Coafts or Shores, and of the Seas for the Ufe 
of Mariners is called a Sea-Cbart y and it dif- 
fers from a Map chiefly in thefe Particulars. 
F I. 
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I. A Map of the Land is full of Names 
and Marks describing all the Towns, Couft- 
tries, Rivers, Mountains, &c. but in a Sea* 
Chart there are.feldom any Parts of the Land 
marked or defcribed, befides the Coafts or 
Shores and the Sea Ports, the Towns or 
Cities that border upon the Sea, and the 
Mouths of Rivers. 

II. In a Map the Sea is left as an empty 
Space, except where the Lines of Longitude 
and Latitude, &c. are placed : But in Sea- 
Charts all the Sholes or Sands, and fhallow 
Waters, are marked exactly according to 
their Shape, as they have been found to lie 
in the Sea by founding the Depth in fevery 
Part of them. 

III. In Sea-Charts, the Meridians are of- 
ten drawn in flrait and parallel Lines, and 
the Lines of Latitude are alfo ftrait Parallels 
croffing the Meridians at right Angles. This 
is called Mercators Projection*, and the 
Points of the Compafs are frequently repeated 
and extended through the whole Chart in 
a Multitude of croffing Lines *, that where- 
foever the Mariner is upon the Sea he may 
know toward what Point of the Compafs he 
muft fleer, or dired his Veffel to carry it to- 
ward arty particular Port ; nd that we may 
be able to fee with one Caft of an Eye the 
various Bearings of any Port, Coaft, Ifland, 
Cape, &c. toward each other. IV. 
•"■ ■ • — -._ - _ 

* Sn Marginal Note, Probl. X. Seft. XIX.' 
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IV. The Sea is alfo filled in Sea-Charts with 
various Numbers or Figures which denote the 
Depth of Water, and (hew how many Fathom 
deep .the Sea is in thofe Places where the 
Nuiiiber ftands. Thefe are called Soundings. 

V. In Sea»Charts there is not fuch Care 
taken to place the North Parts of the World 
always dire&ly upright and before the Face 
of the Reader \ but the Coafts and Countries 
are ufually described in fuch a Pofition as 
may afford the fitteft Room to bring in the 
greateft Variety of Shores and Seas within 
tlje Compafs of the fame Chart, whether 
the ga/i, or Weft, or North, be placed di- 
re&ly before the Reader. 

Here let it be noted that as Geography ta- 
ken ftri&ly and properly is a Defcription of 
Land, fo a Defcription of Water or Sea is 
Called Hydrography $ and as thofe who de- 
scribe the Land on Maps are properly called 
Geographers, fo thofe who draw the Sea- 
Charts are often called Hydrographers. 

SECT. XII. 

The Political Divijions of the Earth repre- 
fented on the Globe. 

THUS we have finiflied the natural 
Divijfom of the Surface of the Earth ; 
we come now to confider how it is divided 
Politically by Men who inhabit it. 

F 2 In 
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In this Senfc it is diftinguiflied into four 
Quarters, into Empires, Kingdoms, States, 
Commonwealths, Principalities, Dukedoms, 
Provinces, Counties, Cities, Towns, Villa- 
ges, &c. 

The Earth is firft divided into four chief 
Parts or Quarters, which a$e called Europe^ 
Afia, Africa^ and America. . 

Europe is divided from Africa and bound- 
ed on the South Side by the Mediterranean 
Sea. On its Eaftern Side it is divided from 
Afia by a Line drawn on the Eaft Side of 
Candia or Crete pafling up the Mgean Sea 
and through the Propontis into the Euxine 
or Black Sea, and from thence through the 
Sea of Xabaique by the River Don or Ta - 
naisj and thence through Mufcovy, (as fome 
will have it) to the River Oby running into 
the Northern Ocean, It is alfo bounded on 
the Weft Side by the Weftern or Atlantick 
Ocean. 

Afia is alfo bounded on the North by the 
Northern frozen Seas : On the South by 4 the 
Indian Ocean : On the Eaft it includes China 
, and the Oriental IJlands : But on the North 
Eajl its bounds are unknown, for Travellers 
have not yet been able to determine whether 
thofe Eaftern Parts of Great Tartary may 
not be joined tOv fome unknown Parts of 
North America. 

Africa 
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Africa is a large Pcninfula joining to 
Afa by a little Neck of Land at £##/, 
bounded on the North by the Mediterranean 
Sea : On the Weft by the Atlantick and E* 
thiopick Oceans : On the North Eaft by the 
Red Sea \ and on the South and Eaft by the 
Southern and Indian Oceans. 

America was unknown to the Ancients till 
found out by Cbriftopber Columbus, a little 
above two hundred Years ago. It is called 
in general the fFeJI-Indies. \% lies almoft 
three thoufand Leagues to the Weftward 
from Europe and Africa on the other Side of 
the Atlantick and Etbiopick Seas : It is made 
up of two large Continents, divided by a 
narrow Neck of Land into two Parts j the 
one is called North America or Mexicana, 
the other South America or Peruana. 

Let us treat briefly of each of thefe in 
their Order. 

SECT. XIII. 

Of EUROPE and its fever al Countries 
and Kingdoms. 

THE chief Countries of which Europe 
is compofed may be diftinguifhed in- 
to the Northern, the Middle, and the Southern 
Parts. 

I. The Northern Parts are the Britijh Ifles, 
Denmark, Norway, Sweden, Mufcovy, and 
Lvpland. F 3 The 
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The Britijh J/les are Great Britain and 
Ireland, Great Britain contains the two 
Kingdoms of England and Scotland, which 
were lately united into one. The chief 
City of England is London, and Bdinfargh 
is the chief in Scotland^ as Dublin is in 
Ireland. Note, That^ Walti is reckoned a 
Part of England, though they fpeak a diffe- 
rent Language. 

Denmark is a foiall Kingdom op the North 
qf Germany made up of one Peninfula, and 
feveral Iflands in the Baltick &*j its chief 
City is Copenhagen, which ftanda in the 
largeft of thofe Iflands. 

The Kingdom of Norway (which lies all 
along bordering on the Weft of Swede*) 
has its chief Town Drmthdm\ this toge- 
ther with the Ifle of Iceland far diftant in 
the. Northern Sea is under the Government 
of the King of Denmark. 

Sweden is one of the Northern Kingdoms 
which almoft incompaffes the Baltick Sea : 
Its chief City is Stockholm. That Part of it 
that lies on the Eaft Side of the Baltick is 
called Finland, Livonia, &c. and the South- 
ern Part on the Weft Side next to Denmark 
is called Gothland. 

All the North Eaft Part of Europe is 
Ruffia and Mufcovy under the Government of 
the C*ar y whofe Capital City is Mofcqw. 
His Conquefts have lately joined Livonia 

to 
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to his Dominion, which before belonged to 
Sweden, and there he has built the City 
Peterjburg. 

Lapland is a cold favage Country that lies 
on the North of Sweden^ and belongs to three 
Princes, (viz.) the Dane, the Swede, and 
the Mufcovite. 

Note, That Norway, Lapland, and Swe- 
den, were once all comprized under the ge- 
neral Name of Scandinavia. 

II. The Middle Parts of Europe are 
France, Germany, Poland, Hungary, and Lit* 
tie Tartary. 

France lies juft Southward of England 1 
its Northern Coaft is wafhed by the Engtijb 
Channel-, its Weftern Shores by the Atlan- 
tick Sea -, and its Southern by the Mediter* 
ranean ; Its chief City is Paris. 

Before I proceed to Germany % it is proper 
to mention a long Row of diftindl Govern- 
ments which He on the Eaft of France, and 
divide it from Germany and Italy. Thefe 
are the Seven United Provinces, the Ten 
Spanifh Provinces, the Dukedom of Lor- 
rajn, the Countries of Switzerland, Savoy, 
and Piedmont, 

The Seven United Provinces are called by 
the Name of Holland, becaufe that is the 
biggeft of them. ^They are a mod confi- 
derable Commonwealth, and their chief Ci- 
ties are Amjlerdam, Rotterdam, Leyden, U~ 
trecht, &c. F 4 South- 
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Southward of this lie the Ten Spanift Pro- 
vinces, or the Low Countries or Netherlands, 
which are called by the 'Name of Flanders, 
becaufe that is the largeft of them : They 
have belonged to the Kingdom of Spain for 
fome Ages; but they are now under the 
Emperor of Germany, their chief Cities 
are Bruffels, Jntwerp, Louvain, Mons, Na- 
mur, Ghent, &c. 

Lorrain lies to the South of Flanders, and 
is governed by a Duke : Its chief Town is 
Nancy. 

Switzerland is the next : It is a free Re- 
publick divided into thirteen Parts, com- 
monly called the Swifs- Cantons, (viz.) Za- 
ricb, Bern, Bqfil, Luc em, &c. Their Al- 
lies are the Grtfons, the Valtoline, &c. The 
Commonwealth of Geneva might alfo be 
mentioned here, which is a very fmall but 
free Sovereignty, and maintains its Rights, 
becaufe none of its Neighbours will let the 
Others feize and poflefs it. 

The Dukedom of Savoy and Piedmont 
borders upon the South of Switzerland, 
and reaches to the Mediterranean Sea : Its 
chief City is Turin, its Duke is lately made 
King of Sardinia. 

I proceed now to Germany, which ftands 
m the very Heart of Europe 5 it is called an 
iLmpire, and its chief City where the Em- 
peror dwells is Vienna: ^But there are in it 

many 
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many leflerCovernments, fuch as Dukedoms, 
Marquifates, Bifhopricks, and feveral free 
Towns or Cities that have fome Dependence 
upon the Emperor, but yet are little Sove- 
reignties within themfelves. 

The moft confiderable of thefe is the 
Dominion of the Arch-duke of jiujiria^ 
who is King of Bohemia and Hungary \ and 
is generally chofen Emperor. The nine E- 
le&orates are next in Honour, which are fo 
called becaufe their Governors are Eledtors 
by whom the Emperor of Germany is chofen. 
Their Names or Titles are thefe. (1.) The 
Archbifliop of Mentz. (2.) The Archbi- 
ihop of Triers or Treves. (3.) The Arch- 
bifliop of CoJogn. (4.) The King of Bobe~ 
tnia. (5.) The Duke of Bavaria. (6,) The 
Duke of Saxony. (7.) The Marquis of 
Brandenburgb, now King of Prvjia. (8.) 
The Prince Palatine of the Rhine. (9.) The 
Duke of Brunfwick and Lunenburg^ who is 
alfo King of Great Britain. Bcfides all 
. thefe there are many fmall Principalities go- 
verned by Secular or Ecclefiaftical Powers, 
which are too numerous to be reckoned up 
here. * 

Poland is a large Kingdom lying to the 
Eaft of Germany : It comprehends alfo the 
large Province of Lithuania: The chief 
Cities of this Kingdom are JVarfaw and 
Cracow. I might here mention the Country 

of 
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of Prujfia, which fome Years paft has been 
dignified with the Name ef a Kingdom : It 
is fituate Northward between Germany and 
Poland. The King refides at Berlin in 
Brandenburgb. 

Hungary is a Kingdom which lies juft South 
of Poland^ its chief Towns are Prejhurg 
and jBW* : It has been in a great Meafure 
under the Government of the Turks 3 but it 
lK>w belongs to the Emperor of Germany. 

Little Tartary % which is alfo called Crim 
lartary, is a fmall Country lying to the Eaft 
of Poland, and (fetching along on the North 
Side of the Euxine or Black Sea. 

Ill, We go on now to the Southern Parts 
of Europe-, and thefe are Spain, Iialy % and 
the European Dominions of the ^urk. 

Spain is the moft Southern Kingdom of 
Europe, a large Country j its Capital City 
Madrid ftands in the Midft of it ; . On the 
Weft Side of it lies the Kingdom of Portu* 
gal bordering all along upon it \ it was once 
a Part of Spain, but now is fubjeft to a di- 
ftind; King : Its chief City is Lijbon. 

Italy is a large Peninfula in the Mediterra- 
nean Sea, and contains various Governments 
in it, (viz.) Mantua, Modena, Parma, 
Lucca, Genoa, &c but the mod noted and 
remarkable are thefe five, Venice, Milan, 
Florence or Tufcany, Naples, and the State of 
the Church, which is the Dominion of the 
Pope, whofe chief City is Rome, In 



Digitized byVjOOQlC 



$e#. 13. Geography and Aflronomy yy 

In the South Eaft Part of Europe lies the 
famous Country of Greece, which contains 
the antient Provinces of Macedonia, Tbef- 
falia, Achat a, &c. with the Towns of 
Thejfahnica, Pbilippi, Athens, Corinth, &c, 
and the Peninfula of Peloponnejus, now call- 
ed the Morea \ but all thefe together with 
the more Northern Provinces of Traif/ifoa- 
nia, Wahcbia, Bulgaria* Romania, fee. are 
now almoft intirely under the Dominion of 
the Turk, whofe chief City is Confiantinoph % 
fituate at the Mouth of the Euxine Sea. Ail 
this is called "Turkey in Europe* 

Thus have we gone through the Northern 
and Middle, and Southern Countries of £«-> 
rope : But it may be proper to mention alia 
fome of the chief Jjlands of this Bart of the 
World, as well as the Mountains of Eurtpe 
and its Rivers. 

Near to Iitaly % France and Spain, lie few* 
ral Iflandsin the Mediterranean Sea 5 fuch as 
Majorca, Minorca, Ivica % Cqrfica, Sardinia, 
Sicily and Malta, which belong to different 
Princes. 

On the Eaft Side of Greece is the Mgean 
Sea, or Archipelago, in which are mauy 
fmali Iflands, and Crete a large one : On the 
Weft Side of Greece is the Gulph of Venice^ 
or the Adriatick Sea, in which alfo there are 
feveral fmsll Iflands, as Corfu, Qpbalonia, 
Zant, &c. 

Divers 
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Divers other IJles there are which are in - 
eluded in Europe-, as the IJle of Man, of 
Anglefey, of Wight, Jerfey, Guernfey, &c. 
which belong to England: The Hebrides on 
the Weft of Scotland, the Orcades, and 
Scbetland Ifles on the North : Some in the 
Baltick Sea, .which belong to Sweden and 
Denmark : The Azores or Weftcrn Iflands 
in the Atlantick Sea, which are under the 
King of Spain. And feveral others of lefs 
Note. 

- Some of the mod remarkable Mountains 
in Europe are, (1.) The Alps between France 
and Italy. (2.) The Apennine Hills in Italy. 
(3.) The Pyrenean Hills between France and 
Spain. ($.) The Carpathian Mountains in 
the South of Poland. (5.) The Peak in 
Derby/hire in England. (6.) Plinlimmon in 
Wales, &c. Befides feveral Volcano**, or 
Burning Mountains, as Vejuvius and Strom- 
boli in Naples, Mount Mtna, now called 
Mon-Gibel, in the Ifland of S/V*/p, and Mount 
Hecla in the cold Ifle of Iceland. 

The principal Rivers of Note in Europe 
are the Thames and the Severn in England j 
the T<zy in Scotland-, the Shannon in Ireland; 
Tagus in Portugal and S/rf//* 5 the P0 and 
7?&r in Jte/y ; the /^#>/ or ^j/?«/j in P0- 
/*#</. In Germany the £/^ and the O^r, 
the 2&10* and the Danube. In France the 
&/« and the JR£ma In Mofcovy • the Dot 
and the %/»• 

The 
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The Danube and the Volga are the largeft 
Rivers in Europe, the Danube running 
through all Germany and Turkey into the 
Euxine or £/tff£ Sea-, and the JV^*, 
(which fome Writers attribute to Afia, be- 
caufej though it runs through a great Part 
of Mofcovy, yet it empties itfelf into the Caf 
plan Sea. 

SECT. XIV. 

Of A S I A, and its fever al Countries and 
Kingdoms* 

ASIA may be divided into thefe five 
■** Parts, (viz.) Turkey, Perfia, India, 
China and Tartary. 

The Dominion of the Turks in Afia con- 
tains feveral Countries in it, (viz.) Natolia, 
Palefiine, Arabia, Georgia, &c. 

1. Natolia, or Afia Minor, which is a 
Peninfula between the Euxine Sea and the 
Mediterranean, where lay the antient Coun- 
tries of Galatia, Cappadocia, Pontus, By- 
thynia, Lyconia, Cilicia, Pbrygia, Pam- 
pbylia, &c. through which the Apoftle Paul 
travelled and made many Converts there. 
Here were the feven famous Churches of 
Afia, to which the Epiftles were written in 
the fecond and third Chapters of the Reve- 
lations, (viz.) Epbejus, Smyrna, Sardis % &c. 
Many of them are now called by different 

Names : 
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Names : But Smyrna is one of the chief Ci- 
ties in the whole Country. 

2. Palejline, or the Holy Land, and all the 
adjacent Countries of Syria, Chaldea, Me-> 
fopotamia, &c. The chief Towns in it now 
afe Aleppo, Scanderoon, or Alexandretta, 
Bagdat or Babylon, Damafcus, Jerufalem, 
&c. 

3. Arabia, which antiently was divided 
into Arabia the Happy, Arabia the Defart, 
and Arabia the Stony, lying all between the 
Perfian Gulf, and the Red Sea : The chief 
Towns of it are Mecca, Medina, &c. 

4. Georgia and Turkomania, formerly cal- 
led Armenia Major, are Northern Provinces 
belonging to the Turks, that lie between the 
Euxine and the Cafpian Sea. 

Perfta, a large Empire, lies Eaft ward from 
Turkey between the Cafpian and Indian Seas: 
Its capital City is Ifpahan. 

India is divided in two Parts by the 
River Ganges. India, on this Side the Gan- 
ges, contains tta biggeft Part of the Empire 
of the Great Mogul, whofe chief City is 
Agra. In a Peninfula or large Promontory 
in this Part of India, are various Settlements 
of the European Nations, as at Fort St. 
George, Tranquebar, Goa, &c. Beyond the 
River Ganges lies another large Peninfula, 
which contains the Countries of Pegu, Siam, 
Tunquin, Cocbinchina, &c. 

Eaft* 
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Eaftward of all thefe lies the Empire of 
China, a large and a polite Nation, whofe 
chief City is Pekin. Thefe countries laft 
named are called in general the Eaft-Indies. 

Great Tartary takes up all the Northern 
Part of Ajia. That which borders upon 
Mofcovy is often called Mojbovy in Ajia : 
The whole is a favage> unpolifhed and un- 
known Couptry as to the Parts as well as 
the Inhabitants of it $ and how far it reaches 
to the Nortb+Eajt, no Man in this Part of 
the World can inform us. 

There are Multitudes of IJlands which 
belong to Ajia, the chief of which are "Ja- 
pan, Borneo, Glebes, Java, Sumatra, Cey- 
hn, the Philippine Ifles, the Maldive I/les 9 
&c. all thefe in the Eajlern Ocean, and Cy- 
prus in the Mediterranean. 

The moft remarkable Rivers are Tigris 
and Euphrates in Turkey, Ganges and Indus 
in India, whence the whole Country took 
its firft Name. 

The chief Mountains are Imaus, Caucajus, 
Ararat, which are but different Parts of the 
Jong Ridge of Hills which runs through 
Ajia from the Weft to the Eaft, and is call- 
ed by the antient general Name of Mount 
Taurus. 

SECT. 
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SECT. XV. 
Of A F R IC A and its Dhifions. 

AFRICA is the third Quarter of the 

r ** World: It may be divided into the 

following Territories, Egypt, Barbary, BiU 

dulgerid, Zaara, Nigritia, Guinea, Nubia, 

AbyJJinia and Ethiopia. 

Egypt lies to the North Eaft and joins to 
A/ia; the chief Cities are Grand Cairo aud 
Alexandria* 

Barbary is a long Country, it compre- 
hends moft part of the antient Mauritania, 
or the Country of the Moors-, it lies along 
the Coaft of the Mediterranean Sea ': Its 
chief Towns are Fez, Morocco, Mecbanefs, 
Sallee, Tangeir, Ceuta, AIgier % Tunis, Tri- 
poli and Barca. 

Bildulgerid, or the antient Numidia, has 
its chief Town Dara*> it lies South and 
South- Eaft of Barbary, unlefs it be reckoned 
a part of it. 

Zaara comes next 5 it is a Defart Inland 
Country, and much unknown. So is Ni- 
gritia, or the Land of the Negroes, which 
lies to the South of Zaara $ as Guinea is 
fituated in the South of Nigritia. The Tooth, 
or Ivory Coaft, and the $>uaque Coaft, and 
the Gold Coaft, are feveral Divifions of Gjw- 
nea well known to Mariners. ? 

Nubia 
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Nubia lies Southward of Egypt, as Abyf- 
fmia does to the South of Nubia, both near 
the Coaft of the Red Sea. 

Ethiopia has been given as a general Name 
to all the Countries that compofe the South- 
Eaft and South Part of Africa, at leaft, all 
the Maritime Countries or Coafts from Gui- 
nea, on the Weftern Side to Abyffinia, or 
Nubia on the Eaft, and fometimes it includes 
Abyjjinia alfo, which is called the LeJJer or 
Inner Ethiopia. 

In the more Southern Part of Ethiopia, 
are the Inland Kingdoms of Monomotapa, 
Monoemunga, &c. On the Weftern Coaft 
Congo, Loango, Angola: The Eaftern Coaft 
is Zanguebar and the Mozambique: The 
Southermoft Coaft is inhabited by the Cafres 
and the Hottentots, near the Cape of Good 
Hope, who are famous for their Stupidity, 
living in the moft brutal and barbarous Man- 
ner, as though they had little of human Na- 
ture in them befide the Shape, 

The chief IJlands near Africa are the 
large Ifle Madagafcar > called the Ifle of St. 
Lawrence, that lies toward the Eaftern Sea ; 
and on the Weft or North- Weft are the 
fmall Iflands of Cape Verd, the Canary Iflands, 
and the Maderas in the Atlantick Sea % 
with others of lefler Note in the Etbiopick 
$ea. 

G The 
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The moft famous Rivers in Africa are 
the Nile and the Niger. The M/* runs 
through all the Eaftern Part of the Country, 
and empties itfelf into the Mediterranean Sea 
by many Mouths at the Land of Egypt. The 
River Senegal, antiently called Niger, runs 
through Negroland, into the Atlantick Ocean. 

The moft remarkable Mountains are thcfe, 
(r.) Mount Atlas, or the Atlantick Hills in 
the Weft of Barbary, which were fuppofed 
by the Antients to be the higheft in the 
World ; whence came the Fable of Atlas a 
Giant bearing the Heavens upon his Shoul- 
ders. (2.) The Mountains of the Moan, 
which lie much more Southward toward 
Monomotapa: And (3.) The exceeding high 
Hill of Tenerif, which is among the Canary 
Jftands. 

SECT. XVI. ' 

Of AMERICA and its Divifaos. 

AMERICA is the fourth and laft 
*-* Quarter of the World, it is divided 
into the Northern and Southern Parts by an 
Jfthmus or Neck of Land at Darien or Pa* 

nama. 

Northern America includes Canada, the 
Englijh Empire, Old Mexico, New Mexitc, 
Florida, and the Northern Land. 

The 
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The Northern Land contains fome Ifland* 
and Settlements of European Nations, in 
Hudforit-Bay and other Coafts of Greenland, 
Greenland, near to the Ar&ick Circle, but 
few of them are much known, frequented or 
inhabited. 

As for the North Weft Part of North- 
America, it is utterly unknown whether it 
be Ifland or Continent, whether it may not 
reach thoufands of Miles farther and be joined 
to the Nor th-Eaft Part of Great Tartary. 

Canada, or New France, lies on the North - 
Eaft Side of the River of St. Lawrence^ its 
chief Town is Quebec. 

The Englijh Empire in America lies a- 
long the Eaftern Coaft from about thirty to 
almoft fifty Degrees of North Latitude. 

New England is the chief Province, of 
which R$on is the principal Town or 
City. NWfft of New England lies Acadia, 
fotnetimfs called New Scotland: Its chief 
Town was Port Royal, which hath changed 
its Name to Annapolis. Southward of New 
England lie New T&rk, New Jerfey, FenftU 
vania and Maryland, Virginia and Carolina. 
On the Weft and North- Weft Side of thefe 
Plantations lie large Tracts ©f Land with 
many great Lakes in k, where various Na* 
twttis of Savages inhabit. 

Florida comes next in caurfe to be men- 
tioned, it borders Eaft or North-Eaftward 
G 2 on 
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on Carolina, and Weftward it reaches to the 
River Mijfifippi and beyond it : It is bounded 
by the Sea on the South, but there have 
been no very great or remarkable Towns or 
Settlements formed there by the Spaniards^ 
who found and named it. 
' New Mexico, or New Granada, lies Weft 
of Florida, poflefled alfo by the Spaniards ; 
its chief Town is St. Fe, upon the River 
Nort. 

Mexico, or New Spain, lies more South, 
it is a large and rich country, long and un- 
even, ftretching from North -Weft to South- 
Eaft ; and contains many Provinces in it be- 
longing to the Spaniards^ who have deftroy- 
ed Millions of the Natives there. It has 
feveral Towns, of which the chief has the 
Name of Mexico given it. Florida and 
Mexico together make a large Bay, which 
is called the Gulf of Florida, or the Gulpb of 
Mexico. This country reaches down to the 
fmall Neck of Land whereby South America 
is joined to it. On this Neck of Land are 
Panama on the South Side/ and Porto-Bello, 
on the North. 

The Southern Part of America is fome- 
thing like a large Triangle lying in the vaft 
Southern Ocean, and almoft encompaffed by 
it : On the Weftern Side this Ocean is called 
the Pacifick Sea, becaufe feldom vexed with 
Storms. 

This 
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This Southern Part of America compre- 
hends many great countries, viz. Terra 
Firma, Peru, Amazonia, Guinea, Brqfil, 
Chili, Paraguay, Terrp - Magellanica, &c. 
The Inland Parts are very much unknown, 
but the greateft Part of the Coafts are pof- 
feffed by the Inhabitants derived from Spain 
and Portugal, who have made various Settle- 
ments there. 

The chief IJlands of America in the North 
are Newfoundland, which is a Triangle near 
Acadia 1 then Cuba, Hifpaniola, and Ja» 
tnaica, all in the fame Climate with Mexi- 
co. The leffer , lfles ar6 called Lucayes, or 
Bahama IJlands, South -Eaft of Florida ; 
and the Caribbee IJlands Eaftward of Hif- 
paniola. On the Weft Side of North A- 
tnerica, lies a very large and long Ifland t 
called California, with many little ones 
near it. 

The chief Ifland in South America .is 
Terra*Delfuego, which lies near the Main 
Land, and thus makes the Straits of Ma- 
gellan. There. are many others of lefs Ex- 
tent and Note, both on the Coaft, and in 
the vaft South-Sea, 

The moft noted Rivers of North America 
are the great River o£ St. Lawrence, or Canada, 
that divides New England 'from New France ; 
and the River Mi0ppi where the French 
have made large Settlements. 

G 3 In 

Digitized by UOOQ IC 



88 Thefrji Principles of Sea. 17. 

In South America the two great Rivers 
are the Amazon with all its Branches, and 
Rio dela Plata or the River of Plate. 

The chief Mountains are the Apalacbin 
Hills in North America, which divide Flo~ 
rida from the more Northern Countries; 
and the Andes in South America, which is a 
long Ridge of Mountains running from the 
South Part of America toward the North : 
Travellers fuppofe them to be the higheft 
in the World. 

Thus I have defcribed the various Coun- 
tries of the Earth in a very brief but im- 
perfeft manner, fufficient only to give the 
young and ignorant- Reader a Tafte of Geo- 
graphy, and to encourage him to purfae the 
Study farther in that excellent Manual Gor- 
4ms Geographical Grammar y or in Volumes 
qf krger Size. . . 

SECT. XVII. 

Of the fixed Stars on the Heavenly. Gltbe. 

AS the Terrefirial Ghbe has the va- 
rious Countries, Cities, Mountains, 
-Rivers and Seas drawn upon it : So 00 the 
Cekjlial Ghbe are placed the fixed Stws 
exaftly according to their Situation ia the 
Heavens. 

Yet there ia this Difference between the 
Reprefentations made by the Heavenly 

and 
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and thofe made by the Earthly Globe, 
(viz.) That the feveral Countries, Rivers 
and Seas, are reprefented on the Convex or 
outward Surface of the Earthly Globe, juft 
as they lie naturally on the Convex Surface 
of the Earth : Whereas the Stars naturally 
appear to us in the Concave, or inward hol- 
low Surface of the Heaven, but they are 
reprefented on the Heavenly Globe on the 
Convex Surface of it. Therefore we muft 
fuppofe our Eye to be placed in the Centre 
of the Globe, in order to have the Stars and 
Hcavenfc appear to us in their Concavity and 
proper Situation. 

Planets and Comets are vulgarly called 
by the general Name of Stars; but the 
fixed Stars differ from the Planets and the 
Comets in this, that they always keep the 
fame Place or Diftance with regard to one 
another; whereas the Planets and Comets 
are perpetually changing their Places and 
Diftances with Regard to one another^ and 
with regard to the fixed Stars. 

They differ alfo in this refpeft, that the 
fixed Stars generally twinkle, except when 
near the Zenith, or feen thro' a Telefcope ; 
and they (hoot fprightly Beams like the Sun, 
which is ufually given as a Proof, that like 
the Sun tbey fhine with their own Light : 
The Planets have a more calm Afpeft like 
the Moon, and never twinkle, which is 
G 4 one 
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one Argument among many others that they 
derive their Light from the Sun, and fhine 
only by Refledtion. 

For our better Acquaintance with the 
fixed Stars, Aftronomers have reduced them 
to certain Confiellations. This we have 
{hewn already in the fecond Se&ion, con- 
cerning thofe Stars that lie in the Zodiack, 
which are reduced to 1 2 Confiellations, and 
called* the twelve Signs, (viz.) Aries or the 
Ram, Taurus or the Bull, Gemini or the 
Twins, &c. the reft of the Stars are diftin- 
guifhed into the Northern and Southern 
Confiellations, as lying North or South of 
the Zodiack or Ecliptick. 

The Northern Confiellations were thus, 
framed by the Antients, Urfa Minor or 
the little Bear, in whofe Tail is the Pole 
Star, Urfa Major or the great Bear, Draco 
or the Dragon, Cepbeus whofe Feet are 
juft at the North Pole: Caffiopeia and her 
Chair, Andromeda, the Northern Triangle 
Perfeus with Medufa's Head, Auriga or 
the Charioteer, Bootes or the Hunter, who 
is fometimes called ArSlurus or the Bear- 
keeper, Corona Borealis or the Northern 
Crown, Egonafi or Hercules Kneeling, 
Lyra or the Harp, Cygnus of the Swan, 
Pegafus or the great flying Horfe, Equuleus 
or Equiculus the little Horfe's Head, 
Delpbinus or the Dolphin, Sagitta or the 

Arrow, 
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Arrow, Aquila or the Eagle, which fome 
call the Vultur, Serpens or the Serpent, and 
Serpentarius the Man who holds it. 

To thefe 21 Northern Conftellations were 
afterwards added Antinous at the Equator 
next to the Eagle, Cor Caroli or King Charles's 
Heart a fingle Star South pf the Great Bear's 
Tail, and Bernice's Hair, a few fmall Stars 
South of Charles s Hearty &c. 

The Southern Conftellations known to 
the Antients are Cetus the Whale, and the 
River Eridanus Lepus the Hare, the glori- 
ous Conftellation of Orion with his Girdle, 
Sword, and Shield, Sirius or the great Dog, 
Canicula or the little Dog, Hydra or a large 
Serpent, the Ship Argo, Crater or the two 
handed Cup, Corvus the Crow, or the Ra- 
ven, Centaurus or the Half-Man Half-Horfe, 
Lupus or the Wolf, Ara or the Altar, Co- 
rona Auftralis or Southern Crown, Pifcis 
N otitis or the Southern Fi(h. 

To thefe 15 there have been added 12 
other Conftellations made up of the fixed 
Stars toward the South Pole which are ne- 
ver vifible to us in Britain, and therefore I 
fhall not mention them. 

Aftronomers have framed fome lefler C00- 
fiellations which are contained in the great- 
er, as the Pleiades or the Seven Stars, and 
the Hyades in Taurus or the Bull : Capella 
or the Go#, in which is a very bright. Star 

fo 
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fo called, in the Arms of Auriga or the Cha- 
rioteer : The Manger and Ajfes in the Crab, 
which indeed is nothing but a bright Spot 
compofed of a Multitude of fmall Stars : 
Charles's Wain which are feven bright Stars 
in the Rump and Tail of the Great Bear, 
three of which in the Tail refemble the 
Horfes, and the other four, c,'d> b, r, a 
Square Cart : See Figure xxx. The two 
hindmoft Stars in the Cart, (viz.) b and r, 
are called the Pointers, becaufe they point 
to the North Pole p. 

Befides thefe there are feveral other (mail- 
er Stars fcattered up and down in the 
Heavens, which are not reduced to any of 
the ConJIellations ; though of late Years 
Hevelius a great Aftronomer has made 
ConJIellations of them which are defcribed 
upon fome modern Globes. 

The fixed Stars are of different Sizes, and 
are divided into thofe of xhtfirft, fecond, 
third, fourth> fifth and fixth Magnitudes. 

There are bdt a few Stars of the firfi 
and fecond Magnitude, and many of them 
have remarkable Names given to them, as 
the Rams Head, AUebaran or the Bull 9 * 
Eye, Cafetla or the Goat, the three Stars 
in Orion's Girdle*' the -'Lion's Heart , Deneb 
or the Lion*s Tail; Regel the Star m Orion's 
left Foot, Spica Virginis^ which is an Ear 
of Corn in the Virgin's Hand, Hydras Heart, 

the 
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the Scorpions Heart, the Eagle or Vultures 
Be(^rt y Ala Pegaji or the Horfe's Wing f 
Fomahant a large Star in the Southern Fijles 
Moutb near Aquarius, the Pole Star in the 
Little Bear's Tail, &c. See more in the 
Table of fixed Stars at the End of this Book. 

Some remarkable Stars are called by the 
Name of the Conftellation in which they 
are, as the Great Dog, the Little Dog % 
Lyra or the Harp, Artturus the Bear-keeper, 
Capella the Goat, &c . 

As the Globe of the Earth with all the 
Lands and Seas defcribed on a Terreftrtal 
Sphere is reprefented on Maps, fo the Ce- 
leftial Sphere with all the Jixed Stars is 
often reprefented on two Tables or Plant- 
Spheres, projected, one on the Plane of the 1 
Equator with the two Poles of the World 
in their Centres ; and the other on the Plane 
of the Ecliptic with the Poles of the Ecliptic 
in their Centres *. 

Note, This Sort of Projedions has fome- 
times been furnilhed with forne little Ap- 
pendices which are moveable, and makes 
an Inftrunacnt called a Nogiurnat to take the 
Hour of the Night, and perform many other' 
Aftronomical Problems by the Stars. 

It is hardly neceflary to fay, that the 
Stars arc fiippofed to keep their conftant 

Revo- 

» ■ ■ ■ ■ 1 1 ■ ■ ■■ i n ■ 1 

* Mr. Sentx at the Globe over-againft St. Dun ft arts in 
Fleet-flreet, has lately printed the beft that ever were in Eng- 
land, or perhaps in any Country, 
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Revolution once in twenty four Hours 
by Day as well as by Night: But the 
Day Light conceals them from our 
Eyes. 

The Sun in its Annual Courfe moving 
from Weft to Eaft through all the Signs of 
the Zodiack hides all thofe Stars from our 
Sight which are near its own Light or 
Place in ' the Heavens ; and therefore at fe- 
veral Seafons of the Year you. fee different 
Stars or Conftellations rifing or fetting, or 
upoji the Meridian at every Hour of the 
Night : And as the Sun goes onward daily 
and monthly toward the Eaft, the Eaftern 
Conftellations come daily and monthly with- 
in the Reach of the Sun Beams and are con- 
cealed thereby, which is called their Setting 
Heliacally. And the Weftern Conftellations 
hereby getting farther off from the Sun 
Beams, are made vifible to us, which is 
called Rifing Heliacally. 

Thus, as I intimated before, we may 
eafily find what Stars will be upon the Me- 
ridian every Midnight by considering in 
what Sign the Sun is, and in what Degree 
of that Sign; for the Sun with the Stars 
that are near it being upon the Meridian at 
Jfooftt the Stars that are dire&ly oppofite 
to them in the Heavens will be upon the 
Meridian that Day at Midnight. And by 
the fame Means if you obferve what Stars 

are 
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are upon the Meridian at Midnight* you 
eafily infer the £un is in' the oppofite Point 
of the Heavens at Midnoon. 

Here it (hould not be forgotten, that there 
is a broad uneven Path incompafling the 
Heavens, paffing near the North Pole, which 
is brighter than the reft of the Sky, and 
may be bed feen in the darkeft Night ; this 
is called the Milky Way, which later Philo- 
fophers have found by their Telefcopes to 
be formed by the mingled Rays of innu- 
merable fmall Stars. It is to the fame Caufe 
that fome other bright Spots in the Sky 
(though not all) are afcribed which appear 
to us like whitifli Clouds in Midnight 
Darknefs. 

SECT. XVIII. 

Of the Planets and Comets. 

THOUGH the Planets and Comets 
are never painted upon the Globe be- 
caufe they have no certain Place, yet it is 
neccflary here to make fome Mention of 
them ; fince they are Stars much nearer to 
us than the fixed Stars are, and we know 
much more of them. 

The Planets are in themfelves huge dark 
Bodies which receive their Light from the 
Sun, and reflect it back to us. They are 
called Planets from a Greek Word which 
< ~ fignifies 
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fignifies Wanderers, becaufe they are always 
changing their Places in the Heavens, both 
with regard to the fixed Stars and with re* 
gard to one another. 

The Planets are placed at very different 
Diftances from the Centre of our World, 
(whether that be the Earth or the Sun) and 
they make their various Revolutions through 
the twelve Signs of the Zodiack in different 
Periods of Time. 

Saturn in 29 Yeais and 1 67 Days, i. t . aboot 24 Weeks. 

Jupiter in 1 1 314 — - — 45 

Mars in 1 ■ ■ . -321 « ■ « « . . , — —46 ■■ -■ ■ »• 

Earth or Sttniti 1 o ~ j — ■ ■■ o ■ ■ ■ - 

Venus in o — —224 »■ ■ ■ ,. 32 » 

Mercury in o 87 ■ 12- — • 

Moon in o ■ — 27^ -« — 4 — — ~ — > 



As the Ecliptick Line is the Orbit or An- 
nual Path of the Earth or Sun, fo each 
Planet has its proper Orbit, whofe Plane 
differs fome few Degrees from the Plane of 
the Orbit of the Sun, and to a Spectator's 
Eye placed in the Centre would inter fedt or 
cut the Sun's Orbit at two oppoftte Points 
or Nodes, Now the Diftance df a Planet 
from the Ecliptick, mcafured by an Arch 
perpendicular to the Ecliptick, is the Lati- 
tude of that Planet as before. 
• To reprefent this as in Figute xi. you 
may imagine as many Hoops as there are PA*. 
nets thruft through with {tvcral Arth Wins, 
and thereby joined in different Places to the 

Hoop 
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Hoop that reprcfents the Plane of the Eclip- 
tick, i. e. the Sun's or Earth's Orbit ; and 
then let thefe Hoops be turned more or lefs 
obliquely from the Plane of the Ecliptick : 
For all the feveral Orbits or Paths of the 
Planets do not crofs or interfeft the Eclip- 
tick or Sun's Path in the fame Point, nor at 
the fame Angles : But their Nodes or Inter- 
ferons of the Ecliptick are in different Parts 
of the Ecliptick, and alfo make different 
Angles with it. 

Among the feveral Ufes of obferving the 
Latitude of a Planet, fee one very necefTary 
in Problem XXXVII. 

The Comets were by Arifiotle and his Fol- 
lowers fuppoftpd to be a Sort of Meteors or 
Fires formed in the Sky below the Moon, 
continuing for fome Months, and then vanifh- 
ing again. But by later Aftronomers they 
have been found to be dark Bodies like the 
Planets, moving through the Heavens with- 
out any Regard to the Ecliptick, but in very 
different Orbits, which are fuppofed to be 
. Ellipfes or Ovals of prodigious Length, and 
returning at various Periods of feveral 
fcores or hundreds of Years. Though it 
muftbe confeffed, thofe Parts of their Orbits 
which are within the Reach of our Sight are 
fo very inconfiderable Parts of the vaft Ovals 
they are faid to defcribe, that it has been 
much doubted, whether the Lines they de- 
fcribe 
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fcribe in their Motion be not Parabolical^ 
or fome other infinite Curve 5 and thus whe- 
ther the Comets themfelves are not wander- 
ing Stars that have loft all regular Revolu- 
tion, and perhaps have no fettled Periods 
at a]l and may never return again : But 
Comets appear fo feldom that they have fcarce 
given the nice Enquirers of thefe laft Ages 
fufficient Opportunity to obferve or calculate 
their Motions with fuch an abfolute Cer- 
tainty as could be wifhed. 

Thus I have finifhed the fpeculative Part 
of this Difcourfe which contains the Rudi- 
ments ov Jirft Principles of Aftronomy : It 
is called the Spherical Part, becaufe it treats 
of the DoSlrine and life of the Sphere ; and 
I have concluded therein the general Part 
of Geography, apd given a flight Survey of 
the particular Divifions of the Earth. 

It is indeed the Second or fpecial Part of 
Geography that treats properly of thefe par- 
ticular Divifions of the Earth which I have 
but flightly run over, and in a much larger 
Manner enumerates not only all the King- 
doms, States, and Governments of the World, 
but alfo gives fome Account of their Man- 
ners, Temper, Religion, Traffick, Manu- 
factures, Occupations, &c. It alfo defcribes 
the various Towns and Villages, the larger 
and leffer Mountains, Rivers, Forefts, the 
feveral Products of every Country, the Birds, 

Beafts, 
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Beafts, Infe&s, Fifhes, Plants, Herbs, the 
Soil, Minerals, Metals, and all Rarities of 
Art and Nature : It relates alfo the various 
antient and modern Names of the Nations, 
Cities, Towns, Rivers, Iflands, &c. What 
remarkable Occurrences of Battles, Victo- 
ries, Famine, Defolations, Prodigies, &c. 
has happened in every Nation, and what-* 
foever hai rendered it worthy of publick 
Notice in the World. 

There are aiany Books extant in the 
World on this Subject ; foroe of lefler Size, 
fuch as Gordons Geographical Grammar* 
Chamberlains Geography 5 and larger, (viz.) 
Morderis Geography ReSlified, in Quarto, 
Ibefaurus Geographicus % Molts Geography in 
Folio, &c. 

The Second or Special Part of A/lrono* 
my is called the Theory of the Heavens, or 
the Sun and Planets, which will lead us 
into the Knowledge of a thoufand beau- 
tiful and entertaining Truths concerning 
the Syftem of. the World, the various Ap- 
pearances of the Heavenly Bodies, and the 
IjLeafbns of thofe Appearances, (viz.) a 
jpiore particular and exaft Account of the 
Day and Night r and of the feyerai Sea- 
fons of the Year, Springs Summer, Autumn* 
and Winter, of the Length and Shortnefs 
qi the Days : Why in the Winter the Sun is 
nearer to us than it is in the Summer, and 
H why 
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why the Winter Half. Year is /even or eight 
Days Jhorter than the' Summer Half- Year: 
Whence come the Eclipfes of the Sun and 
Moon, both total and partial ; why the Moon 
is only eclipfed when (he isjull, and the Sun 
only when fee is New : Whence proceed 
the different Phafes of the Moon, as the 
New or Horned Moon, the Half-Moon, the 
Fully &e. Why the two lower Planets Mer- 
cury apd Venus always keep near the Sun, 
and never move fo far as two whole Signs 
from it : Why Venus is horned, halved and 
full as the Moon is : Why the three fupe- 
rior Planets Mars, Jupiter and Saturn, appeal 
at all Diftances from the Sun, and are fome- 
times quite oppofite to k ; Why both the 
upper and lower Planets fometimes appear 
fwifter, fometimes flower : why they feem 
fometimes to move dire&ly or forward, 
fometimes retrograde «or backward, fome- 
times are ftationary, or feem to ftand ftill : 
Why they are fometimes nearer to the 
Earth, which is called their Perigeum, 
and fometimes farther from the Earth, 
which is called their Apogeum, arid by this 
Means appear greater or lefs. Why they 
are nigher to or farther from the Sun, which 
is called their Perihelion and Aphelion ; 
and in what Part of their Obits this Dif- 
ference falls out: How it comes to paft 
that they feem higher in the Horizon than 

really 
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really they arc by Refraction, and bow again 
they feem lower than they really are by the 
Parallax. 

In this Part of Agronomy it is proper al- 
fo to (hew the different Schemes or Hypo* 
tbefes that ^ v ^ been invented to fblve or 
explain all thefe Appearances of the Hea- 
venly Bodies. Here the Ptolemaick or an- 
tient Syftem fhould have the firft Place, to 
reprefent how the Antients placed the Earth 
in the Centre of the World, and fuppofed 
the Sun to move round it amongft the 
pther Planets as it appears to the vulgar 
Eye ; and what tedious and bungling Work 
they made \>y their Contrivance of folid 
(ranjparent Spheres of different Thicknefs, 
placed in Eccentrick Order and affifted by 
their little Epicycles: What infinite Em- 
barafiinents and Difficulties attend this rude 
and ill adjufted Contrivance, and how im- 
poifible it is to folve all the Appearances 
.of Nature by this Hypotbefis. . 

Then the Modern pr Copernican Scheme 
ihould be represented, which makes the 
Heaven all void, or at lead filled only with 
very fine Ethereal Matter; which places 
the Sun in the Centre of our World with 
all the planets whirling round it ; which 
flaakes the Earth a Planet, turning daily 
round its own Axis (which is the Axis of 
the Equator) to form Day and Night; 
jH a and 
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and alfo carried yearly rdund the Sun in the 
Ecliptick between the Orbits of Venus and 
Mars to form Summer and Winter. * This 
Scheme alfo makes the Moon a Secondary 
Planet rolling monthly round the Earthy 
and carried with it in its yearly Courfe round 
the Sun, whereby all the Variety of Ap- 
pearances of the Sun and Moon, .and of all 
the Planets, as well as the Differences of 
Day and Night, Summer and. Winter, are 
refolved and explained with the greateft Eafe, 
and in the moft natural and fimple Manner. 
Here alfo it fhould be (hewn that as 
the Moon is but a Secondary Planet, be- 
caufe it moves round the Earth which is 
itfelf a Planet : So Jupiter which moves 
round the Sun has alfo four jecondary Pla- 
nets or Moons moving round it, which arc 
fometimes called his Satellites or Life- 
Guards, Saturn alfo has jive Jucb Moons, 
all which keep their certain Periodical Re- 
volutions : And befide thefe, Saturn is in- 
compaffed with a large Flat Ring 21000 
Miles broad, whofe Edges ftand inward to- 
ward the Globe of Saturn^ (like a wooden 
Horizon round a Globe) at about 21000J 
Miles Diftance from it, which is the moft 
amazing Appearance among all the hea- 
venly fiodies : But thefe Secondary Planets 
which belong to Jupiter and Saturn to- 
gether with this admirable Ring are vifible 

r "only 



Digitized byVjOOQlC 



SeGt. 1 8. Geography and Aftronomy. 103 

only by the Affiftancc of Tclefcopes : And 
yet Mathematicians are arrived at fo great 
an Exa&nefs in adjufting the Periods and 
Diftances of thefe Secondary Planets, that 
by the Motions and Eclipfes of the Moons 
of Jupiter they find not only the true 
Swiftnefs of the Motion of Light or Sun- 
beams; but they find alfo the Difference 
of Longitude between two. Places on the 
Earth. 

It may be manifefted here alfo that Se- 
veral of the Planets have their Revolutions 
round their own Axis in certain Periods of 
Time, as the Earth has in 24 Hours ; and 
that they are vaft bulky dark Bodies, fome 
of them much bigger than our Earth, and 
confequently fitted for the Dwelling of 
fome Creatures; fo that it is probable they 
are all Habitable Worlds furnifhed with rich 
Variety of Inhabitants to the Praife of their 
great Creator. Nor is there wanting fome 
Proof of this from the Scripture itfelf. 
For when the, Prophet Ifaiab tells us, 
that God who formed the Earth, created it 
not in vain, becaufe be fprtned it to be 
inhabited^ Ifa. xlv. 18. He thereby infinu- 
ates, that had fuch a Globe as the Earth ne~ 
ver been inhabited, it had been created in 
vain. Now the fame Way of Reafoning 
may be applied to the other Planetary 
Worlds, fome of which are fo much big- 
H 3 ger 
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ger than the Earth is, and their Situations 
and Motions fcem to render them a§ con- 
venient Dwellings for Creatures of fome 
Animal and Intelledtual Kind. 

Many of thefe Things have been perform- 
ed by ingenious Men with great Exa&nefs, 
for the Ufc of Perfons learned in the Ma- 
thematicks ; but I know not any ihort, 
plain and intelligible Account of them fit- 
ted for the Ufe of the unlearned World, 
except amohg Dr." /ift/bYVolumds, intitled, 
Matbematicks for a young Gentleman : Yet 
I perfuade myfelf, that fome Parts of it 
might be performed with greater Eafe and 
Gkarnefs, in a more natural Method, and 
to much greater Pcrfe&ion, if foine Per* 
fon of peculiar Skill in thefe Sciences and 
of equal Condefcenfion would undertake 
the Work. 

SECT. XIX. 

Problems relating to Geography and AJlro- 
nomy to be performed by the Globe. 

AS theorems in Mathematick Science 
are certain Proportions declaring 
tome Mathematical Truth : So a Problem 
is a Mathematical Queftion propofed to bo 
refolved, or fome PraSiice to be performed* 
Becaufe this Problematic!: Part will re-i 
quire the Recollection of a great many 

things 
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things in the former SeAiotft, I think it 
may not be improper to give a fliort Sum- 
mary of Definitions of the chief Subjedte of 
Difcourfe in the DoSldne of the Sphere^ an4 
fet them in. one View. 

DEFINITIONS. 

The Latitude of a Place on the Earthly 
Globe, is the Diftance of the Zenith of 
that Place . from the Equator toward the 
North or South Pole meafured by the De* 
grees of the Meridian. 

The Elevation of the Pole is the Height 
of the Pole above the Horizon of that 
Place meafured on the Meridian : And it 
is always the lame Number of Degrees as 
the Latitude. 

The Longitude of a Place is the Diftance 
of it toward the Eaft or Weft from fome 
firft Meridian, and it is meafured on the 
Equator. 

The Declinatipn of the Sun or any Star 
or Planet is its Diftance Northward or 
Southward from the Equator meafured on 
the Meridian, It is the fame Thing as La~ 
titude on the Earthly Okie, 
t The Right Afcenfkn of. the Sun is it6 
Diftance from that Meridian that cuts the 
Point Aries meafured Eaftward on the E- 
quator i it is much the fame with Longitude 
W the Earthly Globe. 

H 4 The 
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The Hour of the Sun is its Diftance from 
Noon or the Meridian of the Place mea- 
fured on the Equator by 15 Degrees, for 
every 1 5 Degrees on the Equator make an 
Hour. Or it may be reckoned from the 
oppofite Meridian or Midnight. 

Note> The Right ' Afcenfion is reckoned 
either in Degrees or in Hours. 

The Latitude of a Star or Planet is its 
Diftance Northward or Southward from the 
Ecliptick : Note, The Sun has no Latitude 
becaufe it is always in the Ecliptick. 

The Longitude of the Sun or Star is its 
Diftance from the Point Aries Eaftward 
jneafured on the Ecliptick. But with re- 
gard to the Sun or a Planet, this is ufually 
called the Place of the Sun or Planet for 
any particular Day, /". e. its Place in the 
Zodiacky or the Degree of the Sign in 
which it is at that Time, 

The Altitude or Height of the Sun or a 
Star is its Diftance from and above the 
Jlorizon, meafured on the Quadrant; of 
Altitudes. 

The Deprejpon of the Sun or Star is its 
Diftance from and below the Horizon. 

The Azimuth of the Sun or a Star is its 
Diftance from the Cardinal Points of Eaft, 
Weft, North or South, meafured on the 
Jiorizon. 

The Sun or Stars Meridian Altitude is 

its 
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its Altitude or Height when it is on the Me- 
ridian or at the South. 

m The Vertical Altitude of the Sun is ufed 
by fome Writers for its Height above the 
Horizon when it is in the Azimuth or Ver- 
tical Circle of Eaft or Weft. But the Sun 
is faid to be Vertical at any Place when it is 
in the Zenith of that Place at Noon. 

The Amplitude of the Sun or a Star is its 
Azimuth or Diftance from Eaft or Weft at 
riling or fetting. 

The Afcenfional Difference is the Time 
of the Sun or Star's rifing or fetting before 
or after fix a Clock : Or it is the Difference 
between the Sun or Star's femidiurnal Arc 
and a Quadrant or 90 Degrees, as fome Per- 
fons exprefs it, becaufe 90 Degrees or a Qua* 
drant reaches from 6 a Clock to 12. 

PROBLEMS. 

Problem I. To find the Longitude and La- 
titude of any Place on the Earthly Globe. 

Turn the Globe about till the Place come 
juft under the Side of the brazen Meridian 
on which the Figures are, which is called 
its Graduated Edge, then the Degree marked 
on the Meridian juft over the Place (hews 
the Latitude either North or South : And 
the Globe fo (landing, that Degree of 
the Equator, which is , cut by the ' Me- 
ridian (hews the true Longitude of the 

Place. 
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Place* So London will appear to have 5 it 
Degrees of North Latitude, and near 18 
Degrees of Longitude, counting the firft 
Meridian at Teneriff. So Rome has 41 1 
Degrees of North Latitude, and about 13 
Degrees of Longitude, Eaft ward from London, 
or alrooft 31 Degrees from Tenerijf. 

Problem IT. The Longitude or Latitude 
of any Place being given, bow to find that 
Place on a Globe or Map. 

If only the Latitude of a Place be given, 
the Place itffelf may be eafily found by 
Rafting your Eye Eaftward and Weftward 
along that Parallel of Latitude in that Part 
of the World where it lies, and the Place 
(if it be marked on the Globe) will foon 
appear. 

If the Longitude only were given, guide 
your Eye along that Meridian Northward or 
Southward, and you will quickly fee it. 
" : But if both Longitude and Latitude be 
given then the Place is immediately found, 
for where the given Line of Longitude or 
Meridian cuts the given Line of Latitude + 
there is the Place required. Thefe two 
Problems alfo may be pra&ifed on a Map as 
Well as on a Globe. 

- Problem III. To find the Difiance of any 
two Places on the Earthly Gkbe, or two Stars 
on the Heavenly. Hero 
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Here let it be noted that ,a Degree of 
the Meridian or of the Equator, or of any 
great Circle on the Earthly Globe is found 
by Mcafure to be 69 i or' 70 EngUJh Miles t 
See Prob* XH. Seft. XX. Tho' Geographers 
many times count 60 Geographical Miles to 
' a Degree, making them the feme with the 
Minutes of a Degree for the greater Eafe in 
Computation* 

Let it be noted alfo, that all the Degrees 
on the Meridians or Lines of Longitude 
on the Globe are equal, becaufe all thofe 
Lines are great Circles ; but in the Parallels 
of Latitude, the farther you go from the 
Equator the Circle grows lefs and lefs, 
and confequcntly the Degrees of thofe Cir- 
cles are lefs alfo : Apd therefore if two 
diftant Places are either both oif.tbe Equator 
or have the fame Meridian, the Number of 
the Degrees of their Diftance on the Equator 
or on the Meridian being reduced to 
Miles (hews you their true Diftance : But 
if the two Places are not both on the JS- 
quator nor on the fame Meridian, you mud 
find their true Diftance by the following 
Method. : . 

To perform this third Problem lay the 
Quadrant of Altitude from one Place to 
the other, and that will (hew the Number 
of Degrees of JWftance* which being rouU* 
tiplied by 60 Geographical. Miles, or byt 

70 
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70 Englijh Miles, will give the Diftance 
fought. 

Or you may take the Diftance between 
the two Places with a Pair of Compafles and 
meafure it upon the Equator, which (hews 
the Diftance in Degrees, and -then reduce 
them to Miles. 

The Quadrant of Altitudes or a Pair of 
Compafles in the fame Manner, will (hew 
the Diftance of any two Stars on the Hea- 
venly Qlobe (viz) in Degrees, but not in 
Miles. , • 

Obferve here, that though thefe Methods 
will find the true Diftance of Places on the . 
Globe, yet on a Map the fame Methods are 
ufelefs; becaufe in Maps or plain Surfaces 
the Degrees of Longitude marked on the 
fame Parallel of Latitude are unequal, and 
fo the Degrees of Latitude marked on the 
fame Meridian are often unequal. (See the 
XL SeSiion concerning Maps.) The only 
Way therefore of meafuring Diftances on a 
Map is to meafure the Number of Degrees 
on the neareft correfpondent Line of Longi- 
tude or. Latitude, and apply that to the Dif- 
tance required, which after all is but an un- 
certain Account. 

Problem IV. To find the Antoeci, Peri- 
ceci and Antipodes of any Place given, fup- 
pofe of London. 

Bring 
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Bring London to the Meridian, obferve 
its Latitude Northward, then reckon fo 
many Degrees on the Meridian from the 
Equator Southward, and it (hews the Place 
of the Antceci. 

Keep London under the Meridian, fet the 
Hour Index or Pointer on the Dial at the 
Pole to the upper 12 which is 12 a Clock at 
Noon, turn the Globe about till the Index 
point to 12 at Midnight, and the Place that 
will be under the fame Degree of the Me- 
ridian where London was, fhews where the 
Periceci dwell. 

The Globe fo (landing, count the fame 
Degrees of Latitude from the Meridian 
Southward, and that will (hew who are the 
Antipodes to London. 

Problem V. Any Place being given to 
find all thofe Places which have the fame 
Hour of the Day with that in the given 
Place. 

All the Places that have the fame Longi- 
tude have the fame Hour. Bring the given 
Place therefore to the Brazen Meridian, and 
obferve what Places are then exa&ly under 
the graduated Edge of the Meridian, for 
the People in thofe Places have the fame 
Hour, and their Habitation has the fame 
Longitude, 

Problem VI. 
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Problem VL Any Place being given (fup- 
pofe Paris) to find all thofe Pkces in the 
World which have the fame Latitude, and 
confequently have their Days and Nights ef 
the fame Length. 

Bring Paris to the Meridian, and you find 
it near 49 Degrees North Latitude! Turn 
the Globe all round, and all thofe Places 
which pafs under the 49th Degree of the 
Meridian have th$ fame Latitude with Paris y 
and the Pole is juft as much elevated above 
their Horizon, viz. 49 Degrees* 

FrohNrn VIL To rectify the Globe accord- 
ing to tie Latitude of any given Place. 

Elevate tb$ proper Pole (whether it be 
North or South) fo far above the Horizon 
as is the Latitude of the Place propofed; 
this is done by moving the Polo of the Globe 
upward froo} the Horizon, counting by the 
Degrees of she under Part of the Meridian, 
which begin to be numbered from the Pole; 
thus far London you nvuft raife the Pole 
51 1 Degrees above the Horizon. 

Then while London ftands under the 
Meridian, the true and real Situation of it 
is exa&ly represented on the Globe with its 
proper Horizon: For London is -by thk 
Means placed in the Zenith, or on the very 
Top of the Globe, at 90 Degrees Diftanqe 
from the Horizon every Way $ and thus the 

Zenith 
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Zenith is as high above the Equator 'on thfe 
South fide as the Pole is above the Horizon 
on the North fide. 

To render this Reprefentation of the Si- 
tuation of any Place yet more perfect, ■ 'tis 
a ufeful thing to have a fmall Mariner's 
Compafs at hand with a Needle touch'd 
with a Loadftone, to (hew which are the 
North or South Points of the real Horizon, 
and then, as near as you can, fet the Brazen 
Meridian of the Globe exa&ly North and 
South. 

Thus the Wooden Horizon will be a perfe<3: 
Parallel to the real Horizon, the brazen 
Meridian to the real Meridian, the Equator* 
the I$cliptick and all the kjfer Circles, and 
the Ptf/flfr on the Globe will reprefent thofe 
Circles and Points on the Earth or in the 
Heavens, in their proper Pofition, 

Problem VIII. The Hour being given ik 
any Place (as at London) to find what Hour 
it is in any other part of the World. 

Redtify the Globe for London, bring the 
City London to the fide of the Meridian 
where the Degrees are marked; then fix 
the Index of the Dial-plate to the Hour 
given, (fuppofe four a Clock in the After- 
noon) this being done turn the Globe and 
bring any Places fucceflively to the Meri* 
dian, then the Index or Hour Pointer will 

{hew 
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(hew the true Hour at the Place required. 
Thus when it is four a Clock in the After- 
noon at London it is almoft five at Rome, 
near fix at Cbnftantinople, 'tis - almoft half an 
Hour paft nine at Night at Fort St. George 
in the Eaft-lndies, 'tis near Midnight at 
Pekin in China, 'tis eleven a Clock in the 
Morning at Jamaica, and a little paft Noon 
at Barbadoes. 

Problem IX. To reSlify the Globe for the 
Zenith. 

After the former Re&ification for the La- 
titude of the Place, faften the Edge of the 
Nut of the Quadrant of Altitude on its gra- 
duated fide at the proper Degree of Latitude 
on the graduated fide of the brazen Meri- 
dian, and that will reprefent the Zenith of 
that Place in the Heavens. 

The Quadrant of Altitude being thus 
fattened ierves to meafure the Sun or Stars 
Altitude above the Horizon, and the Sun 
or Stars Azimuth ; and it has been fome? 
times (though erroneoufly) ufed to fhew the 
Bearing of one Place to another, as in the 
following Problem. 

Problem X. Any two Places being given, 
to find the Bearing from one to the other, 
i. e. at what Point of the Compafs the one 
lies in refpeft to the other. 

r The 
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The common Way whereby feveral Wri- 
ters have folved this Problem is this. Recti- 
fy the Globe both fdr the Latitude and 
for the Zenith of one of thofe Places, and 
bring that Place to the Zenith. Then bring 
down the Edge of the Quadrant of Altitude 
to the other Place, and the End of the Qua- 
drant (hall cut the Horizon in the true Point 
of the Compafs, and fhew how the one 
bears to the other* So if you redify the 
Globe for the Latitude and Zenith of Bar- 
badoesy you will find'that Cape Finiftetre 
in Spain, and Azoff in Mufcovy, both lie in 
a dircdt Line Nortb-Eq/t from Barbadoes, 
according to this Pra&ice. 

But here let it be noted, that though ac- 
cording to this Sort of meafuring, they both 
lie Nortb-Eafi from Barbadoes, yet they do 
riot lie Nortb-Eaji of one another ; for if you 
redtify the Globe for the Latitude and Ze- 
nith of Cape Finijlerre, you will find Azoff 
lies near EaJt-Nortb r EaJt from Cape Fini- 
Jierre, or ifiore than two Points of the Com- 
pafs, (i. e. more than 22 i Degrees different 
from the Nortb-Eaft. 

And if a Sailor or Traveller who is at 
Barbadoes, fliould every League or Mile of 
his Way, by obferving the Compafs, ftili 
make toward the North- Eaft, he would 
come fooner to the* Hebrides or Wejlern 
Scots IJlands than to Azoff, or even to 
Cape Finiflerre* But theCourfe that he muft 

I really 
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really fteer to come to Cape Finifterre is near 
North-Eajl and by Eajt : And if he could 
fail all. the Way clear to Azoff from Barha- 
does, he muft fteer ft ill much more to theE^- 
noard : All which Things (hew the Miftake 
of folving this Problem in this Manner. 

Perhaps this may be made yet plainer to 
a Learner, if we name two Places which lie 
under the fame Parallel of Latitude, (viz.) 
Madrid in Spain, and Pekin in China, La- 
titude 40. Now thefe muft always bear 
diredtly Eaft and Weft from each other. 
But if you bring Madrid to the Zenith, and 
iaving fixed there your Quadrant of Alti- 
tude, you bend it down to the Horizon, it 
will not follow the Courfe of the 40th Pa- 
rallel of Latitude, and lead your Eye to Pe- 
kin, but to much more Southern Places very 
far diftant from Pekin, and which have a 
very different Bearing, (viz.) to the lfle of 
Ceylon, &c. 

Upon this Account, the beft Writers call 
that the Angle of Pofition between two 
Places, which is found by the Quadrant of 
Altitude thus fixed at the Zenith, of any 
Place, and drawn down to the Horizon : 
But they defcribe the Rhumb or Courfe of 
Bearing from one Place to the other* in a 
different Manner, (viz.) It is that Point of 
the Compafs, toward which any Perfon muft 
conjlantly fail or travel, in order to arrive at 
the dijlant Place given. And without all 

doubt 
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doubt, this is the mod juft and exa& Ac- 
count of Things. 

Now in order to find this, it is fufficient 
for a Learner to know, that if apy one of 
the jLines drawn, from the Points of the Ma- 
riner 'sCwpafs marked on thedobe, (which 
are called Rhumb Lines) paffes through both 
Places, that Line (hews the Courfe or Bear- 
ing jrom one to the other ', as the Courfe from 
Cape St. Vincent in Portugal, to Cat Ifland 
among the Bahamia I/lands, is Weft and by 
South. 

If no Rhumb Lines pafs through fhofe 
Places, then that Rhumb Line to which 
thofe two Places lie moft parallel, #iews 
*heir Bearing : Thus the Courfe from Bar- 
' badoes to Cape Finijlerre is Nortb-Eaft and 
by Eajiy or thereabouts. 

If the Learner has a Mind to fee the Rea- 

fon, why there muft be fuch a Difference 

betwixt the jingle of Pofition between two 

Places, and their Courfe of Bearing to each 

-other, I know not how to reprefent it upon 

a flat Surface plainer than by Figure xxi. 

- Suppofe the four Cardinal Points, North, 

.South, Eafi, and Weft, are reprefented- on 

the Globe by the Letters N. S. W. E : Sup- 

f pofe three diftant Places are B Barbadoes, 

C Cape Finijlerre, and A Azoff. If the 

Surface of the Earth were not .Spherical, but 

1 ji. Planp, and the Meridians of thefe Places 

•wete all parallel (as in that Repreferifation 

I 2 or 
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or Proje&ion of the Globe, which is called 
Mercator's Chart) then their Angle of Poft- 
tion and their Courfe of Bearing would be 
the fame : Then as n s is the Meridian of 
the Place b, fo q u would be the Meridian 
of the Place c, (viz.) a flxait Line and pa- 
rallel to n s : Then the Line bca would 
be the Line or Rhumb of Nortb-Eaft> (viz.) 
45 Degrees diftant from n s ; which would 
reprefent both the Angle of Pofition and the 
Courfe of Bearing between all the three Places 
b, c and a : For the Angle ;ca would be 
the fame with the Angle nba; and thus 
a would ftill bear North- Eq/l from c and 
from b *. 

But the Earth being of a Spherical Figure 
and the Meridians meeting in the Poles, 
the Meridian of b on the Globe being 
brought to the Zenith is ns; the Me- 
ridian of c is the Curve Line nc/»; and 
the Meridian of a is the Curve Line n a z ; 
all which meet in n the North Pole. Now 
though the ftrait Line bca (hews the 
Angle of Pofition between the three Places 
b, c and a, (as b ftands on the Globe at 
the Zenith) yet the Line bca does by no 



* And for this Rcafon in thofc Sea Charts where the Points 
of the Compafs or Rhumbs are drawn in ftrait Lines quite 
through the Chart, the Meridians or Lines of Longitude are 
all made ftrait and parallel Lines : For if the Meridians were a 
little curved as they are commonly in Maps, the Rhumbs could 
not be drawn through the Chart in ftrait Lines. $ee&& XI. 
Of Sea Charts, pag» 68, 

means 
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means make the fame jingles, or has the fame 
Bearing with the Curve Line nc/» (which 
is the Meridian of c) as it does with n s 
(which is the Meridian of b :) and it ftill 
makes more different Angles with the Curve 
Line n a z (which is the Meridian of a.) 

Thence it follows, that all the 'Rhumb 
Lines muft be a Sort of Spiral Lines on the 
Globe, except the North and South, which 
is the Meridian* and the Equator with its 
Parallels of Eaft and Weft, which are Cir- 
cles *. 

The Nortb-Eaft Line in this Place muft 
be b p x ftill gradually inclining toward the 
feveral Meridians, that fo it may make the 
fame Angles with the Meridians New and 
naz, as it does with nbs, 

But by this Mean6 you fee, that to fteer or 
travel ftill to the Nortb-Eajl would bring yoi* 
down to p and x, not to c and a. 

You fee alfo, that the Courfe you muft 
fteer or travel to cpme to a will be repre- 



• All the other Lines of Eaft and Weft befides the Equator, 
are Parallels of Latitude, and are lefler Circles. And though 
the Line of Eaft and Weft in this Figure, be for the Eafe of a 
young Learner reprefented in a ftrait Line, becaufe it is a Pa* 
xailel to the Equator, and if drawn round tjje Globe would be 
a perfeel Circle and run into itfelf, yet it fhould more proper- 
ly be fo far curved, as to cut all the Side-Meridians n m and 
n z at right Angles, as well as the Meridian of the Place n s. 
And thus they are commonly drawn in Maps of the World, 
wherein there is no, Line of Eaft and Weft drawn ftrait befides 
it& Equator, 

I 3 tented 
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fent^d by the Line b r a, which k much 
nearer the Eafi Point. 

Bm this 16 fomething; too feborious and 
painfial for every Reader to trouble hife 
Thoughts with it. 

Problem* XL Having the Day of the 
Month g/W/*, to find the Sun's Flace in th 
EclipticL 

Find the Day of the Mofith in> fchfc : Ca- 
lendar on the Horizon, (either Old St£fe or 
New, which foever. is required) lay a flat 
Rate on-' the Bay of the Month, arid aver 
1 againft it on the tamer Edge of the Mbrfedt^ 
will appear both the Sign m whfc& t&e< StiA 
is, and the Degree of that Sign,- as on 1 the 
10th of May Gkl Stile, tfotf Sm is juft en* 
teriag into tkefirft Degree of Geniirif, which 
you may find in both the Globes* oh' the 
Ecliptick Circlfe ; and fhefe you' may* al& 
compute the Longitude of the Sun fr<Mn the 
Point Aries if you pleafe. 

Problem XIL The Day of the Month 6e« 
ing given* to find tbofe Places of the Gfobe 
*wkere the, Sun will be Vertical or in the Ze+ 
nith that Day. \ 

Find out the Sun's Place in the Ecliptic^ 
Circle; bring it to the Meridian; mark the 
Degree over it ; then turn the Globe round; 
and all thofe Places that pafs under that De- 
gree will have the Sqn in their Zenith that 
Day. Pro- 
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Problem XIII. The Day and Hour of the 
Day at one Place, (viz.) London being given, 
to find at what other Place the Sun is Vertical 
at that Hour. 

The Sun's Place for that Day being brought 
to the Meridian, and the Degree over it, (/. e. 
the Declination) being obferved, bring the 
firft Place, /". e. London to the Meridian: Set 
the Hour Index to the given Hour; and turn 
the Globe till the Index come to the upper 
12, (that is 12 at Noon) then the Place of the 
Earth that (lands under the obferved Degree 
of the Meridian, has the Sun at that Mo- 
ment in the Zenith. 

Problem XIV. "The Day and Hour at one 
Place, (viz.) London being given, to find all 
thofe Places of the Earth where the Sun is then 
rifing, fetting, Or on the Meridian, {which 
is called culminating) aljb where it is Day* 
light, Twilight, or dark Night. 

By the foregoing Problem, find the Place 
where the Sun is Vertical at the Hdur given : 
Re&ify the Globe for the Latitude of that 
Place j bring that Place to the Meridian. 

Then all thofe Places that are in the Wefi 
Semi-Circle of the Horizon have the Sun 
rifing, for it is 90 Degrees from their Zenith. 

Thofe in the Eafi Semi-Circle of the Ho- 
rizon have it fetting, for it is 90 Degrees 
paft their Zenith. 

I 4 To 
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To tbofc who live under the fame Line of 
Longitude or Upper-Meridian, it is Noon, if 
they have any Day at that Time. 

To thofe who litre under the oppofite Line 
of Longitude or lower Meridian, it is Mid- 
night, if they have any Night at that Time. 

Thofe Places th*t are above the Horizon, 
have the Sun above their Horizon fo many 
Degrees, as the Places themfelves are. 

Thofe Places that are under the Horizon, 
but within 18 Degrees, have Twilight. 

And with thofe who are lower than 18 
Degrees, it h dark Night. 

Problem XV. A Place being-given in the 
Torrid Tjone, to find thofe two Days in which 
the Sun jhall be Vertical there, 

Bring the Place to the Meridian ; mark 
the Degree over it, which is its Latitude ; 
move thp Globe round, and obferve thefe 
two oppofite Points of the Ecliptick, that 
pafs through the aforefaid Degree ; fearch on 
the Wooden Horizon on what two Days the 
Sun pafles through thofe two Points of the 
Ecliptick, for then the Sun at Noon will be 
in the Zenith qf the Place given. 

Problem XVI. A Place being given in one 

Qf the Frigid Zones, (fuppofe the North) to 

find when the Sun begins to depart from, or to 

appear on that Place, bow long he is abfent, and 

how long he Jhines cqnjlantly upon it. 

Sup- 
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Suppofe the Place given be the North 
Cape of Lapland 7 1 . Degrees of Latitude. 
Re&ify the Globe for that Place, or elevate 
the Pole 71 Degrees; then turn the Globe 
till the defcending Part of the Ecliptick, 
the Meridian and South Point of the Hori- 
zon meet together : Thus the/Ecliptick will 
fhew, that the Sun toward the End of Scor- 
pio (that is, a little after the Middle of iVb- 
vember,) goes below the Horizon intirely 
and leaves that Part of Lapland. 

Then turn the Globe a little further, till 
the afcending Part of the Ecliptick meet 
the Meridian in the fame South Point of 
the Horizon, and it will (hew that about 
the ninth or tenth Degree of Aquarius, s that 
is, about the End of January, the Sun be- 
gins to rife above; their Horizon. Thus they 
are at lead two Months without the Sun in 
Winter. 

In like Manner bring the afcending Part of 
the Ecliptick to meet the Meridian in the 
North Point of the Horizon, there you will 
find that the Sun begins to be entirely above 
their Horizon toward the End of Taurus, 
or near the Middle of May j and if you 
turn the Globe a little farther, the defcend- 
ing Ecliptick will meet the Meridian and 
Horizon in the North at the 8th or 9th De- 
gree of Leo, or about the Beginning ofAuguJl: 
Thus it appears that thofe Laplanders will 
have the Sun at leaft two Months above 

their 



Digitized by VjOOQlC 



IZ4 Tbejrft Principles of Se<5t. 19. 

their Horizon in: Summer, or two Months 
of compleat Day- tight. 

: Problem XVII. l*o fad tie Sun's Decli- 
nation and Right Jbfcenjion any Day in the 
Tear : Suppofe the twenty-firft of May. 

Find out the Son's Place for that Day, 
or* the beginning of the firft Degree of Ge- 
mini on the Ecli'ptick j. britag that Point of 
the Ecliptick to the Meridian, and the De- 
grees numbered on fhe Meridian will fhew 
the Stm's Declination; (viz.) 20 » Degrees 
Northward. 

At the fame Time the* Place where the* 
Meridian cuts the Eqiiator will ihew the 
Right Afcenfion of the Sun, or its Diftance* 
from the Point Aries on the Equator, (viz.) 
58 Degrees. It is marked ufually in De- 
grees on the Globe ; if you would turn it 
into Hours, divide it by 1 5, and it amounts 
to three Hours H which is 52 Minutes. 

Note, That any* Star's Destination and 
Right Afcenfion are found the fame Way by 
bringing it to the Meridian. 

Remember the Sun's Declination is always 
North in our Summer Half- Year from the 2 j ft 
of March, and Southward* ift our Winter 
Half-Year from the 23d of September. 

Problem XVIII. . To reStify the Globe for 
the Sun's Place, any Day in the Tear, and 
tbus : t* reprefent the Face of the Heavens for 
that Day. » Bring 
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Bring the Sun's Place found on the E- 
cliptick of the Globe to the Meridian ; and 
at the feme tkae fet the Hour- Index or 
Fointer of the Dial to the upper 12, that is, 
tG Noon. 

Note, When the Globe is thus re&ified 
for the Latitude of the particular Town or 
City by Probiett* 71b, and for the Zenith of 
it by Problem 9«H, and for tfce Sun*? Place 
in the Ecliptick that Day by this Problem, 
* 8th, it is tften fitted to refolve moft of the 
following Problems, for then it moft exa<£lly 
reprefents the real Face and S&te of the 
Heavens for that Day, 

Here let it be obferved, that this Pra&ice 
does really reprefent the Face of the Beat- 
verts only for that Day at Noon, (when the 
Afirbnomers Day begins) and not for all 
the following Hours of the Day $ becauffe 
the San is every Moment changing his Place 
a little in the Ecliptick. But itf is cuftomary, 
and it is fufficient for Learners, to make this 
go for a Reprefentation of the Heavens for 
all that Day, to perform any common Ope- 
rations. 

Problem XIX. The Place and Day' being 
given, (viz. May 10th at London) to find at 
what Hour the Sun rifes or Jets, his afcenfionat 
Difference, his Amplitude, the Length of Day 
And Night. 

Rcftify 
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Rcfiify for the Latitude, and for the Sun's 
Place, then bring the Sun's Place down to 
the Eaftern Part of the Horizon, and the 
Index will fhew the Time of Sun rife on 
the Dial, (viz.) five Minutes after four in 
the Morning. Bring the Sun's Place to the 
Weftern Side of the Horizon, and the Dial 
will (hew the Hour of Sun Jetting, (viz.) 
five Minutes before eight at Night. 

Thus his Afcenjknal Difference will appear, 
that is, how long he rifes or fets before or 
.after fix a Clock, which is one Hour and 
£$ Minutes. 

Thus alfo his Amplitude will appear in 
the Horizon to be almoft 34 Degrees to the 
North of the Eafi. 

The Hour. of the Sun's rifing doubled 
;gives the Length of the Night, (viz.) eight 
Hours and 10 Minutes $ and the Hour of 
the Sutis fetting doubled gives the Length 
of the Day, which will be 16 Hours want- 
ing 10 Minutes, i. ^15 Hours 50 Minutes* 

. Problem XX. The Place arid Day being 
given, to find the Altitude of the Sun at any 
given Hour. . 

Redtify for the Latitude, for the Zenith 
and for the Sun's Place : Bring the Qua- 
drant of Altitude under the Meridian, and 
it will meet the Sun's Place in the Meridian 
Altitude of the Sun that Day, and thus fhew 
how high it is at Noon. Turn 
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Turn the Globe till the Inde* point to any 
other given Hour on the Dial, then obferve 
where the Sun's Place is, bring the Quadrant 
of Altitude to it, and it will (hew the Sun's 
Altitude at that Hour: Thus May 10th at 
London, the Sun's Meridian Altitude will be 
a little above 58 4 Degrees, and at 9 a Clock 
in the Morning will be 4.3 i, 

Problem XXL The Place and Day being 
given, to find the Azimuth of the Sun at any 
given Hour. 

Redtify the Globe for the Latitude, the 
Zenith and the Suns Place : Then turn the 
Globe till the Index point to the Hour 
given ; then obferve the Sun's Place ; bring 
the Edge of the Quadrant of Altitude down 
upon it, and it will cut the Horizon in the 
Azimuth of the Sun, or <hew what Point of 
the Compafs the Sun is in. Thus May 10th 
at 20 Minutes paft 9 in the Morning, the 
Sun's Azimuth will be about 60 Degrees 
from the South toward the Eafi, that is, near 
Soutb-Eajl and by Eajl. 

Problem XXII. The Sun's Altitude being 
given at any certain Place and Day, to find 
the Hour of the Day, and alfo bis Azimuth. 

Redtify as before for the Latitude, the 
Zenith and the Sun's Place: Turn the Globe, 
and move the Quadrant of Altitudes fo that 

the 
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the Sun's Place may meet the Degree of Al- 
titude given on the Quadrant, then the Index 
will (hew the Hour on .the Dial; and the 
Quadrant of Altitude will cut the Azimuth 
on the Horizon. Thus May 10th in tl^e 
Morning, if the Altitude be near 46 Degrees 
the Azimuth from the South will be 60, and 
the Hour 26 Minutes paft 9. 

Here Note, That to find the Sun's Hour 
or Azimuth by his Altitude, you fhpuld ne- 
ver feek it too near Noon, becaufe then the 
Altitude alters fo very little for two Hours 
together. 

Problem XXIII. When the Sun is due 
JLaft or Weft in Summer, how tjo find the 
Hour, and his Altitude. 

Rectify as before ; then bring the Qjja- 
drant to cut the $ajl ovWeJlVomt of the 
Horizon, and. turn the Globe till the Sun's 
Place in the Ecliptick meet the Edge of the 
Quadrant. Thus jh.e Quadrant will (hew the 
Altitude, and the Indie? will point to the 
Hour: Thus May 10th in the Afternoon, the 
Sun will be due Weft at about 56 Minutes 
paft 4 \ and its Altitude will be near 26 De- 
grees. This is called the Vertical Altitude 
by fome Writers. 

Thus if the Place and Day be known, and 
either the Hour, the Azimuth, or the Altitude 
be given, you may eafily find Jthe other two. 

Pro- 
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Problem XXIV. To find the Degree of 
the DepreJJion of the Sun below the Horizon ; 
or its Azimuth at any given , Hour of the 
Night. 

Obfervc the Place of the Sun, fuppofe 
May aift in the firft Degree of Gemini, then 
feek his oppofite Place in the Ecliptick at 
half a Year's Diftance, (viz.) the firft De- 
gree of Sagittary on the 23d of November ; 
this being done, feek the Altitudes, the Azi- 
mutbsy and the Hours juft as you pleafe for 
that Day, and they will (hew you what are 
the Sun's DepreJJions> Azimuths, and Hours, on 
the 21ft of May at Night *. 

Problem XXV. To find how long the Twi- 
light continues in any given Place and given 
Day, fuppofe the 21ft of May at London, 
both at Morning and Evening. 

The Way to anfwer this Queftion is to 
feek how many Hours or Minutes it will 
be after Sun fet, before the Sun be depreft 
18 Degreds below the Horizon in that 
Place on the 21ft of May : And fo before 
Sun rife for the Morning Twilight. This 



• Note, The Reafon why we ufe the oppofite Part of th« 
Globe, to find the Degrees of DepreJJion of the San, isbecaufe 
the Wooden Horizon is fo thick, that we cannot conveniently 
fee,, obferve, or compute the Diftances of Depreffion from 
the upper Edge of it, which Edge is the true Reprefentative 
of the real H§ri&m. 

is 
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is beft performed by feeking how long it will 
be after Sun rife or before Sunfet on the 23d 
of November y that the Sun will have 18 De- 
grees of Altitude, which is done by the fore- 
going Problem. 

Note, That from the 26th of May to the 
1 8th of July at London, there is no dark 
Night, but conftant Twilight: For during 
this Space the Sun is never depreft above 18 
Degrees below the Horizon. 

Problem XXVI, To know by the Globe the 
Length of the longejt and Jhorteft Days and 
Nights in any Place of the World. 

Remember that the Sun enters the firft 
Degree of Cancer on the longeft Day, at all 
Places on the North Side of the Equator, and 
the firft Degree of Capricorn on the South 
Side : Alfo remember that he enters the firft 
Degree of Capricorn, the fhorteft Day in all 
Places of the Northern Hemifphere, and the 
firft Degree of Cancer in the Southern: Then 
reftify the Globe for the Latitude and Sun's 
Place, and find the Hour of Sun rifing^ 
which doubled (hews the Length of the 
Night : And the Hour of the Sun Jetting 
doubled, (hews the Length of the Day, as 
in Problem XIX. . 

Problem XXVII. The Declination and 
Meridian Altitude of the Sun, or of any 

Star, 
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Star being given, to find the Latitude of the 
Place. 

Mark the Point of Declination on the 
Meridian, as it is either North or South from 
the Equator ; then Aide the Meridian up 
and down in the Notches, till the Point of 
Declination be fo far diftant from the Ho- 
rizon as is the given Meridian Altitude. 
Then is the Pole elevated to the Latitude 
fought. 

Thus where the Sun or any Starts Meri- 
dian Altitude is 58 \ Degrees, and its De- 
clination 20 Degrees Northward, the Latt~ 
tude of that Place will be" 51! Degrees 
North. See more Problem VII, VIII, IX* 
SeSt. XX. 

Note, There are fome few Problems 
which relate to the Sun and to the Hour, 
which may be performed on the Globe 
when the Sun fhincs, though not with. any 
great Exa&nefs, yet fufficient for Demon- 
ftration of the Reafon of them as follows. » 

Problem XXVIII, The Latitude of a Place 
being given, to find the Hour of the Day in 
the Summer when the Sun Jhines. . 

Set the Frame of the Globe upon a Plane 
perfedly Level or Horizontal, and fet the 
Meridian due. North and South; both which 
are difficult to be done exaftly ; even though 
you have a -Mariner's Compafs by. you : 
K Then 
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Thep re&ify the Globe for the Latitude, and 
the iron Pin of the Pole will caft a Sha- 
dow on the Dial and (hew the true Hour. 
for when tjie Globe is thus placed, the 
Rial Plate with the Pole in the Centre of it, 
is a trup EquinoSiial Dial for our Summer 
Half Year, when the Sun is on $he Nortfy 
§ide of the Equatpr. 

The fame njiay be alfo done in the Win* 
ter HalfTear r by depreffing the North Pole 
as much below the South Part of the Ho- 
rizon as is equal to the Latitude of the 
Place ; for then the Dial Plate is a proper 
Equinoctial Dial for the Winter Half- Year : 
£ut this is not fo commodioufly performed, 
though the Reafon of it is the fame as the 
former. 

Problem XXIX. To find the Suns Alti- 
tude* 'when it Jhines, by the Globe. 

Set the Fran e of the Globe truly Hori- 
zontal or Level; turn the North Pole to 
the Sun ; move the Meridian up and down 
in the Notches till the Axis caft np Shadow ; 
for then it points exadly to the Sun, and then 
the Arch of the Meridian between the Pole 
and the Horizon fhews the Sun's Altitude. 

Problem XXX. The Latitude and Day of 
the Month being given, to find the Hour of 
the Day %vben the Sun Jhine%. 

Let 
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Let the Glob^e ftand on a Levels and the 
Meridian due North and South ; reftify 
the Globe for the Latitude and for the Suns 
Place 1 flick a Needle perpendicular to the 
Sun's Place on the Globe 5 turn the Globe 
about till the Needle point dire&ly toward 
the Sun, and caft no Shadow; then will 
the Index (hew the Hour of the Day. 

I proceed now fo l (hew fome Problems fo 
be performed by the Stars upon the Heaven-, 
ly Globe. 

Problem XXXI. The Place being given, 
H find what Stars never rife or never Jet 
in that Place. 

Redttfy the Globe for the Latitude -, turn 
k round, and^obferve that fuch Stars as 
do not go under the Horizon during its wholr 
Revolution, do never fet in the Place given 5 
and fuch Stars as rife not above the Hori- 
zon of the Globe during its whole Revo- 
lution, they never rife in the Place given, 
nor are ever feen by the Inhabitants thereof: 
So the Jittle Bear, the Dragon, Cepbeus, 
Cajfiopea and the great Bear never fet at 
London, and many of the Southern ConfeU 
lotions never rife. 

Problem XXXII. <Tbe Place and Bay of 

the Month being given, to reprefent the Face 

or AppeaYance of the Heavens and Jhew the 

. K 2 Situation 



Digitized byVjOOQlC 



234 The firfi Principles of Se&. igs 

Situation of all the fixed Stars at any Hour 
of tke Night. ' 

Set the Globe exadly North" and South : 
Redtify it for the Latitude, and fdr the 
Sun's Place ; then turn the Globe till the 
Index points to the given Hour. Thus 
every Star on the Globe will exa&ly anfwer 
the Appearance of the Stars in the Heavens \ 
and you may fee what Stars are near or on 
the Meridian, which are rifing or fetting, 
which are on the Eaft or Weft Side of the 
Heavens. Thus October 13th at 10 a Clock 
at Night, the glorious Confteliation Orion 
will appear on the Eaft Side at Londori, the 
Star Kegel in the left Knee (or Foot) of 
Orion juft above the Horizon, the three 
Stars in his Girdle a little higher, &c. This 
reprefents the Face of the Heavens at Night, 
as Problem XVIII does in the Day. 

Note, This Problem is of excellent Ufe 
to find out and know the feveral Coqftella- 
trons, and the more remarkable Stars in each 
Confteliation. 

Here follow feveral Problems to find the 
Hour of the Night by the Stars. 

Problem XXXIII. Any -Star on the Me- 
ridian being given, to find the Hour of the 
, Night. 

In order to find what Stars are upon the 
Meridian at any Time, it is good to have 

a Me- 
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a Meridian Line drawn both in a North and 
in a South Window $ that is, a Line point-*, 
ing exactly to the North and South: Then- 
fet up a broad fmooth Board of 20 or 24 
Inches high, and 8 or 10 Inches broad; 
place it perpendicular on the Window with 
its lower Edge on, or parallel to the Meri- 
dian Line ; and fixing your Eye at the up- 
right neareft Edge .of the Board, and glanc- 
ing along the plain Face of it, you will ea- 
lily obferve what Stars are on the Meridian, 
either North or South at that Time *. 

Having found what Star is on the Meri- 
dian, reftify the Globe for the Latitude, 
and for the Sun's Place that Day; then 
bring the Centre of the Star which is on the 
Meridian in the Heavens to thq Edge of the 
brazen Meridian of the Globe ; and the In- 
dex will fhew the Time of Night on the 
North Side of the Dial among the Evening, 
QT Midnight, or early Morning Hours. 

Note> How to draw a Meridian Line, fee 
Se&. XX. Problem XXII, &c. 

K 3 Problem 



* Note, To fet the Board perpendicular an<J convenient, it 
is fit to have a Foot made to it behind, that it may {land firm. 1 
And let a ftraif line be drawn from the Top to the Bottom of 
the Board,' through the Middle of it, parallel to the Sides : 
Fix alfo a Pin in the upper Part of this Line, near the Top of 
this upright Board, on which hang a Thread and Plummet, to 
play loofe in a Hole near the Bottom, to keep it perpendicular, , 
Then-tjje Thread hanging almoft*clofe t6 the Board will direct . 
ypw Eye to the Stars on the Meridian. 
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Problem XXXIV. The Azimuth ef anf 
known Sfur being given, to find the Time of 
Might. 

The Method I juft before propofed, will y 
cafily find the Azimuth of any Star. Set 
this tall flat Board perpendicular on the 
Wifidow, with one End of it upon tlie Me* . 
ridian Line drawn there, fo as that your 
Eye may juft fee the Star in the very Edge 
of the Plane of this Board - r then a Line 
drawn on. the Window by the Foot of the 
Board will crofs the Meridian Line in the 
true Angle of its Azimuth, or ids Diftance 
from North to South* 

Having found the Azimuth o£ the Sfiar, 
ledtify the Globe for the Latitude, and for 
the Suns Place as before; redtify if alfo 
for the Zenith, and bring the Quadrant of 
Altitude to the Azimuth of the Star in the 
Horizon ; then turn the Globe till ths gra<- 
duated Edge of the Quadrant of Altitude 
cut the Centre of that Star, and the Index 
will (hew the Hour of the Night upen the 
Bk! Plate. 

Note, That if you have a Meridian Line- 
drawn on a Window, you may find by fuch 
Methods as thefe when the Sun is in the Me- 
ridian, and what is its Azimuth at any Time. 

Problem XXXV. The Altitude of a Star 
being given, to find the Hour of the Night. 

Note, 
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Note, That the Altitude of the Star muft 
be found by a Quadrant or fome fiich In- 
ftrument : But remember that if you would 
find the Hour by the Altitude of a Star, 
you itouft never choofe a Star that is too 
hear the Meridian ; becaiife for almoft two 
Hours together, the Altitude varies very little 
when k is near tht Meridian. 

Redtify the Globe as before for Latitude, 
IZenith and Sun's Place ; move the Globe 
and the Quadraht of Altitude backward oh 
forward, till the Centre of that Star meet 
the Quadrant of Altitude in the Degree of 
Altitiiae which is , given, then the Index 
will point to the true Hour. 

Note, Thefe three laft Problems bein£ 
well underftdod, will ftiew you how to find 
at what Hour any Star will rife or fet any 
Day of the Year; what Stars are or win 
b6 upon the North or South Meridian alt 
ai>y Hour given ; what Stars are in the Eaft 
or the Weft, or on any Points of Azimuth 
at any Time of the Night ; and what Al- 
titude they have at that Hour, or at that 
Azimuth. 

Problem XXXVI. To find the Latitude 
and Longitude of any Star : Alfo its, Right ' 
Afcenfipn and Declination. 

£ut the Centre of the Quadrant of Alti- 
tude on the proper Pole of. the Ecliptick, 
K 4 whether 
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whether it be North or South ; ♦ bring its 
graduated Edge to the given Star 5 then 
that Degree on the Quadrant, is the Star's 
Latitude •> and the Degree cut by the Qua- 
drant on the Ecliptick is the Star's Longi- 
tude. Thus the Latitude of ArSlurus is 3 1 
Degrees North : Its Longitude is 200 De- 
grees from the Point Aries, or 20 Degrees 
from Libra. The Latitude of Sirius or the 
JDog Star is near 40 Degrees of South La*- 
titude, and its Longitude is about 100 De T 
grees from Arits, or 10 Degrees from 
Cancer. 

To find a Stars Right Afcenfion and De- 
clination, fee Problem XVII. for it is done 
the ferae Way as that of the Sun ; only ob- 
serve jhis Difference, that the Sun change$ 
"both his Right Afcenfion, and his Declina- 
tion every Day, whereas the fixt Stars have 
the fame Right Afcenfion and Declination 
all the Days in the Year. 

Remember alfo, that the fixt Stars every 
Day in the fame Year, keep the fame, Lon- 
gitude and Latitude, - as. well as the fame 
Right Afcenfion and Declination * 5 but the 
Planets are ever changing all thefe, and the 

Learner 



* -The infenfible Change of the Longitude, Right Afcen- 
fion, and Declination of the fixt Stars, made by their flow 
Motion parallel to. the Ecliptick is not worth Notice in this 
Place. 
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Learner can know none of them but by 
fome Almanacks which are called Epbeme- 
rides, or Tables which are calculated on 
Purpofe tp (hew the Longitude and Lati- 
tude, or thp Place of the feveral Planets 
among the twelve Signs of the Zodiack 
every Day in the Year. 

Problem XXXVII. To find the Place of 
any Planet on the Globe: Alfo to find at 
what Hour any Planet, {fuppofe Jupiter,} 
will rife or Jet, or will be upon the Meridian 
any given Day of the Tear. 

You muft firft find out by fome Epbe- 
meris, . what Degree of what Sign Jupiter 
poflefles that Day of that Year: Mark that 
Point on the Ecliptick either with Chalk 
or with a Pencil, or by flicking on a little 
black Patch; and then for that Day and 
that Night you may perform any Problem 
by that Planet in the fame Manner as you, 
did by a fixed Star. 

But if you would be very exadt you muft 
not only feek the Planet's Place in the 
Sign for that Day, which is its Longitude, 
but you muft feek its Latitude alfo in the 
Ephemeris (which indeed in the fuperior 
Planets Jupiter, Saturn, Mars, alters but 
very little for whole Months together) and 
thus fet your Mark in that Point of Lati- 
tude, or Diftance from its fuppofed Place 

in 
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in the Ecliptick, whfethfcr Northward pt 
Southward, and then gb to work yotir Pro- 
blem by this Mark. 

I (hall give but one Iriftarice, which will 
fufficiently diredt to folve all others of the 
fame Kind that relate to the Planets. Qri 
the 3d of April 1723; I find by an kpbeme- 
ris that the Sun is about the End of the 23d 
Degree of Aries, Jupiter enters the 8th De- 
gree of Capricorn, and (if I would be very 
exaft,) 1 obfervc alfo that the Latitude of 
Jupiter that Day is 15 Minutes 6r i Quarter 
of a Degree to the North : There I mike 
a Mark or put oh a fmall black Patch on the 
Globe to ftand for Jupiter. Then having 
rectified the Globe for the Latitude v. c. of 
London,. and for the Sun's Place, April (he 
3d, I turn the Mark which I made for Ju- 
piter to th6 Eaftern Edge of the Horizon, 
And I find Jupiter^ will rife neat the South- 
Eajl at a 4ittle pafli One in the Morning : 
He will come to the Meridian at a very littlci 
paft Five : He will fet near the Soiitb-Wejt, 
about Nine ih the Morning. 
• Then if I reftify the Globe for the Ze± 
nitbj the Quadrant of Altitude being brought 
down to the Horizon, will tell you what is 
his Altitude ', and what his Azimuth, at' any 
given Hour of the Morning, by the Help 
of the Dial and Mdex. 



Or 
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Of bis Altitude or Azimuth being given! 
you may find what it is a Clock. 

By this MeaAs you may find the Hour 
when the Rfaott will rife and fet, togethef 
with her Southing, or the Time of he* com-*- 
tag to the Meridian. Bui kt it be noted, 
ibsft the Moon changes her Plate iti the 
Zodiack fo fwrftly, that fee moves through 
1 3 Degrees of one Sign every Efey, or there- 
about; and therefore you cannot find t\\6 
prtcife Hour arid Minute of her fifing, fet* 
ting, foutbing, &c. upon the Globe without 
Wiuch more Trouble than moft of the other 
Planets will give you, which change theif 
Places ift the Zodiack much more flowly. 

Problem XXXVIH. The Day and Hour 
of a folar Eclipfe being known, to find all 
thofe Places in which that Eclipfe will be 
vifible. 

By the 13th Problem find out it what 
Place the Sun i* vertical at that How of the 
Day. Bring that Place to the Pole or ver- 
tical Point of the Wooden Horizon, that &, 
re&ijy the Globe for the Latitude of that 
Place 5 then the Globe being in that Situa- 
tion, obferve what Places are irt the uppef 
feleimifphere ; for if if be a large Eclipfe the 
Sun will be vifibly eclipfed in moft of thfem. 

FrdbleiA XXXIX. The Day and Hbitr of 
* £atnar Eclipfe being known, to find by the 

Globe 
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Globe all thofe Places in which, the fame will 
be vifible. 

By Problem. XIIL find as' before at 
what Place the Sun is vertical at that Hour; 
then by Problem IV. find the Antipodes 
of that Place: Rectify the Globe -for the 
Latitude of thofe Antipodes ; thus they will 
be in the. Zenith, or in the Polp of the Ho-: 
rizon ; then obferve as before what Places 
are in the upper Hemifphere of the Globe, 
for in the moft q( thofe Places the Moon 
will be vifibly eclipfed. 

The Reafon of rectifying the Globe for 
the Antipodes in this Problem, is becaufe 
the Moon rauft be dire&ly oppofite to the 
Sun whenfoever (he is eclipfed. 

SECT. XX. 

Problems relating to Geography and Agro- 
nomy, to be performed by the Ufe of the 
plain Scale and Compafles. 

IT is fuppqfed that the Reader is already 
acquainted with fome of the firft and 
eafieft Principles of Geometry, before he caa 
read with Underftanding this or any. other 
Treatife of Aflronomy or Geography 5 and 
it is prefumed alfo that he knows what is a 
Chord, a Tangent and a Sine, and how to 
make and to mcafure an Angle either by a 

Line 
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Line or Scale of Chords^ or Sines or T<7»- 
gents, in order to pradtife the Problems of 
this laft Sedtion ; though a very flight Know- 
ledge of thefe Things . is fufficient for this 
Purpofe. 

Becaufe feveral of the following Problems 
will depend upon the Altitude, or Azimuth 
of the Sun, and in order to obtain thefe, 
we fometimes ufe a Pin or Needle fixed 
perpendicularly, on an upright or Horizon- 
tal Plane -, therefore the firji Problem I pro- 
pofe (hall be this, {viz.) 

Problem I. How to fix a Needle perpendi- 
cular on a Plane y or to raife a perpendicular 
Style or Pointer in order to make Observations 
of a Shadow. 

Note y Any Thing fixed or fet up to caft a' 
Shadow is called a Style. 

One Way to perform this, is by having 
at Hand a Joyner's Square^ and while one 
Edge of it is laid flat to the Plane, the otter 
Edge of it ftanding up will (hew when a 
Needle or Style is fixed on that Plane perpen- 
dicularly, if it be applied to the Side of the 
Needle, 

Note 9 If you have a little Square made of 
Box or any hard Wood, one Leg being fix,. 
6r the other eight or nine Inches long, one 
Inch or 1 i broad, and an Inch thick, with 
a Thread and Plummet hanging from the End 

of 
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of one J^eg, down toward the Place where 
the other Leg is joined, a§ in Fig, xiv. and 
a large Hole for the Plummet to play in ; 1% 
will be of Ufe npt only to (hew you how tq 
eredt a Needle truly perpendicular ; but i( 
Will alfo difcoyer whether any Plane be truly 
fmooth, aAd he Horizontal or Z*«W, as well 
as whether any upright Plane fa? ex»£tly 
perpendicular tQ the Hprizop. 

Sjjch » Square will ^lfo be very ufefijl ia 
the Pra&ice of any Geometrical ProbUms y by 
drawing one Line perp&ndifulflt to aootjber 
with the greateft Eafe. 

Another Way to fix a Needle perpendi- 
cular to any Plane, is this j defcribe a G*- 
cLe as a, o, d % b, ia Fig. xv. Fix a Needle 
j^ in the Centre p> then meafuje from f<$-< 
vera! oppofite-Parts of it, *s a, q % d> k> to 
the Tip, of theyNeedle, j, and foften thq 
N?edl^ fq asthat the Tip s M fl^ll be at eqpal 
Piftaofce from all thofe PoiiW?* then it is 
truly perpendicular. 

Note here, That in i»oft of tfeefe Prac T 
tipes where a perpendicular Needle is re* 
quired, the fame End may be attained by a> 
rTeedle or /iP/r* ftrait or crooked, which 
aiay- be called a 5/y/v fet up flopiqg at 
Random, as iji Figure xvi. withput tb* 
TrQuble of fixing it perpendicular^ if yott 
do but find the Point p on the Plan?, which 
l^es perppndipitfarty under th* Tip of th^ 

Style 
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Style u jincl this may be found by applying 
the Edge of the Square, defcribed Fig. xiv # 
to the Tip of 'be Style : Though there are % 
other Ways to find this perpendicular Point 
for nicp Pra&ices in Dialling by Shadows^ 
which require great Exadnefs. 

But tqke Notice here, that if you ufe thi$ 
Method of a Style fet up Hoping at random 
as in Figure xvi. then with your Compafles 
ypu qmft roeafure the Diftance from the » 
Tip of the Style s to the Point p, and that 
Diftance muft be counted 4 and ufed as the 
Length pf the perpendicular Style sp ia 
Fig. xv. whcrefoever you h^ve Occafion tq 
know or ufe the Length of it. 

Obferve alfo, that if the Tip of your Style 
{whether ftrait or crooked) be more thaa 
three or four Inches high from the Planer 
you will fcarce be able to mark the Point 
of Shadow exadtly, becaufe of the P01- 
qtpfira or faint Shadow which leaves the 
£oint or Edge of a Shadow undetermined. 

Op a Horizontal or Level Plane you^ 
muft ufe a much Jhorter Style when the 
Sun is low> or in Winter, becaufe the Shadow- 
is long ; but in the Iqngeft Days in Summer 
a four Inph Style is fufficicnt, though the 
Shadow at that Seafon be very fhort all the 
ipiddle. Hours of the Day, From the Tip 
Qf the Style to the Tip of the Shadow flxould 
gever bp above fix Itoches diftanpe. 

After 
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After all, If you have frequent Occafion 
for a perpendicular Style to obferve a Sha- 
dow by it, I know nothing eafier than to 
get a fmall Prifm of Wood, or Ivory, or 
rather of Brafs, fuch as is defcribed Fig. xvu. 
Let the Bafe be a right angled Triangle 
abc: The Line b c an Inch : a b two 
Inches : And let the Height of the Prifm, 
{viz.) a d or c e be three Inches (or near 
four Inches if you pleafe,) By this means, 
you obtain, three perpendicular Styles of 
different Lengths, according as you want 
the Shadow to be either longer or fliorter in 
Summer or in Winter. 

If you fet it upon the Square Side abdo, 
your perpendicular Style will be B c or 
o e : If it be b o, then c is the Tip of 
the Style, and b marks the Point on the 
Plane. If you fet it on the Square Side b c 
6 e as it (lands in the Figure, then a b, or 
D o is your perpendicular Style. Or if you 
fet it on its Triangular Bafe abc, then 
either ad, or bo or ce will be your 
perpendicular Style. 

This little plain Prifm has thefe great 
Advantages in it, (to,) That you can fet it 
up in a Moment on a perfedtly fmooth Plane, 
and you are fure it is perpendicular to the 
Plane ; and then if you require it to ftand 
there any Time, and it (hould happen to be 
moved, if you have but fixed and marked 

its 
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its place by the lower Edges on the Plane, 
and remember which Edge you defign'd for 
the Style, you may fet it exadly in the fame 
Pofition again. 

Problem II. How to take the Altitude of 
the Sun by a Needle jix'd on an Horizontal 
Plane > or by any perpendicular Style. 

In ail thefe Pradtices be fure that you? 
Plane be truly Level or Horizontal^ which 
you cannot well know without fome fuch 
Inftrument as I have defcribed before, Fig, 
xi v. which ferves inftead of a Level. 

Yqu muft apply this Inftrument or Square 
not only to one Part, but to every Part of 
the Plane, wherefoever you can imagine 
the Shadow will fall, to fee if it be precifcly 
Horizontal or Level: For a very fmall 
Variation from the Level will caufe a great 
Difference in the Length and in the Point 
of Shadow ; and upon this Account there 
are few Window- Stools, or any Boards or 
Pofts fix'd by the common Work of Car- 
penters fufficiently Level for a Jufl Obfer- 
vation in Aftronomy or Dialling. 
-• Fix your perpendicular Style ps, as in 
Fig. xviii. obferve the Point of Shadow 
caft from the tip of the Style s : Draw 
p c : Then take the Height of the Style p s 
in your Compaffes; fet it perpendicularly 
on pcj draw the Line s c on the Plane, 
L and 
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and the Angle c is the Sun's Altitude (viz.) 
35 Degrees. 

Here it is evident that if you fuppofe c 
the Centre and c p to be the Radius/ then 
p s is the Tangent of the Altitude 35 De- 
grees $ for it meafures the Angle c or the 
Arch p a. But if you make s the Centre, 
and fuppofe s p to be the Radius of a Cir- 
cle, c p is the Tangent of the Coaltitude of 
the Sun, {viz.) 55 Degrees, for it is that 
Tangent which meafures the Angle s or the 
Arch pe, 

Hence it will follow that if you fix a per- 
pendicular Needle, Pointer or Style, or any 
Horizontal* Plane, and divide a Line, as p 
c, according to the, Scale of Tangents, 
whofe Radius fhall be p s, beginning at 
p towards c, and make this Line of Tan- 
gents moveable round the Centre p, the 
Shadow of the Style will fhew you the Co- 
altitude of the Sun at any time on that 
moveable Scale of Tangents. 

Or if the Scale of Tangents p c be di* 
vided on the immoveable Horizontal Plane 
it felf, and you defcribe concentric Circles 
On the Centre p thro' every Degree of that 
Scale, the Shadow of the tip of the Style 
will (hew the Coaltitude among thofe Cir- 
cles ; for they will exa&ly reprefent the 
Parallels of Altitude in the Heavens. 

Note, 
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Note, This is defcribed thus particularly 
rather for Demonfiration than life, becaufe 
when the Sun is low the Shadow p c will 
be extended many Feet or Yards. 

Problem III. To take the Altitude of the 
Sun by a Style on a perpendicular or upright 
Plane. 

fix yolir Style A B perpendicular to a flat 
Board as Fig. xix. Raife your Board exad> 
ly upright, and turn it to the Sun, fo that 
tfye Shadow of the Style a d may be caft 
downward dire&ly perpendicular from the 
Center a in the Line a q^ Then take the 
Length of the Style a b in your CompafTes, 
and fet it on the Board at right Angles to the 
Litie of Shadow, from a to b : Draw the 
Line b d ; and the Angle adb (hall be the 
Sun's Coaltitude y (or Zenith Diftance as it is 
fometimes called) (viz.) 5$ Degrees: The 
Tangent of which is a b to the Radius d a, 
and the Angle abd (which is the Comple- 
ment of it ) or 3 5 d . (hall be the Sun's Altitude ; 
theTangent of which is a d to the Radius b a. 

Or to make this more evident, draw the 
obfcure Line d o parallel to a b, i. e. Ho- 
rizontal, and the Angle b d o will plainly 
appear to be the Angle of the Sun's Altitude 
35 Degrees; 

Hence it will follow, that if the Line a d 

be prolonged to Q_, and divided according 

L 2 t© 
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to the Degrees of a Scale of Tangents, this 
fioard or lnftrument will be always ready to 
{hew the Sun's Altitude on that Scale, by 
the Shadow of the Style a b turn'd dire&ly 
to the Sun, when the Board is held up and 
made to ftand perpendicular to the Horizon. 

N. B. This is the Foundation of thofe 
Dials which are made on Moveable Columns, 
or on Walking Canes, which fliew the Hour 
of the . Day by the different Altitudes of the 
Sun in the various Seafons of the Year. 

Note, There are feveral other ways to 
find the Altitude of the Sun by a moveable 
or immoveable upright Plane, and a per* 
pendicular Style fixed on it. But none of 
thofe Ways of taking an Altitude by the 
Point or End of the Shadow are the moft 
commodious and exa<ft for common Ufe ; 
I ha\te chiefly mentioned them to lead the 
Learner into a more familiar and perfedt 
Acquaintance with the Nature and Reafon 
of thefe Operations. 

If no regular lnftrument be at Hand to 
take the Suns Altitude, I perfer the follow- 
ing Method above any others. 

Problem IV. To find the Sun's or any 
Star's Altitude by a plain Board, Thread and 
Plummet. 

' Take a fmooth flat Boaird as n p q 
which is at leaft 8 or 9 Inches broad every 

Way, 
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Way, See Fig. xx. Mark two Points on it 
as a c at leaft at feven or eight Inches di- 
ftarice, and draw that Line. Fix a very 
fhort Pin at c perpendicular which may be 
done fufficiently true by guefs. Hang a 
Thread and Plummet" on it. Holfl up the 
Edge of the Board to the Sun till the Shadow 
of the Pin be caft all a along the Line a c. 
Obferve where the Thread falls ; mark a 
Point in it as at d\ draw the Lmedc, and 
the Angle acd is the Complement of the 
Suns Altitude: Or you may draw the 
whole Quadrant a c e, and then the Angle 
dee is the Suns Altitude. Now if the 
Arch d e be meafured by a Line of Chords 
you find the Number of Degrees. 
: Note; That the, Degrees of Altitude muft 
always be reckoned from that fide of the 
Quadrant which is held next to the Sun, (viz.) 
c e. The Coaltitude from the fide c a. 

Note^ farther, That the Sun's Altitude 
fhould fcarce ever be taken within half an 
Hour of Noon for any other Purpofes be- 
fide the finding of the Meridian Altitude 5 
becaufe for an Hour together the Altitude 
then increafes or decreafes fo very little, the 
Sun being then near the Middle of its diur- 
nal Arch. 

Take Notice alfo, That' when the Sun is 

near the Horizon it appears higher than 

really it is by Reafon of the Refra&ion or 

L 3 breaking 
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breaking of its Rays in paffing through a 
larger Space of Atmofphere or thicker Air. 
When the Sun is one Degree high its Re- 
fraction caufes it to appear near half a De- 
gree higher than it is. At two Degrees 
high the Refraftion is 20 Minutes, at three 
Degrees the RejraSiion is 15 Minutes, at 
five Degrees the RejraSiion is 10 Minutes, 
at 10 Degrees the RefraSlim is five Mi- 
nutes. You muft therefore allow propor- 
tionably by deduding fo much from the 
apparent Altitude when you make an Ob-* 
fervation near Sun-rife or Sun-fet. 

Now again, That the heavier your Plum-, 
met is, the more fteady it will hang, and 
make the Obfervation more exadfe. 

If you pleafe you may draw the whole 
Quadrant on the Board, and ftick in the 
pin at the Centre before you make your 
Obfervation, which indeed is the moftpro-y 
per way. 

You may find the Altitude of the Moon 
the fame way. And the Altitude of an} 
Star may be found by the fame Board, if 
you ftick in another very (hort Pin perpen- 
dicular at a> and fixing your Eye at $ bring 
both the Pins a andcjuft over the Star; 
then the Thread will hang (fuppofe) on the. 
Points in the Arch, and fhew the Degree 
pr An^le of Altitude to be d c e< 

Pro* 



Digitized byVjOOQlC 



$e&. 20. Geography and Afironomyl 1^3 

Problem V. Toohferve the Meridian Al- 
titude of the Sun or its Height at Noon : And by 
the fame Method to Jmd any Star's Me- 
ridian Altitude. 

If you know, exa&ly when it is Noon, take 
the Altitude of the Sun by apy Inftrument 
within a Minute or two of that time, and 
that is the Meridian Altitude ; for two or 
three Minutes at Noon v make no fenfible 
Difference in the Altitude, . 

But if you have no Clock or Dial or any 
thing of that kind whofe truth you can rely 
on, then a littlfe before Noon obferve and fet 
down the Altitude every four or five Mi- 
nutes till yoii firird it begins to grow a 
little lefs, then review your Obfervaticms, 
and the greateft Height was the true Meridian 
Altitude. 

You may, by the fame Method, find the 
Meridian Altitude of any Star above the 
Horizon, if you make feveral Obfervations, 
when the Star is coming near to the North 
or South Part of the Meridian. 

. Problem VI. How to find out the Decli- 
nation of the Sun, or of any large or known 
Star. 

If you know the Latitude of the Place 

where you are, with the Meridian Altitude 

of the. Sun any Day in the Year, or if you 

know the Suns Place in the Ecliptic^ you 

L 4 may 
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may find the Declination of the Sun there- 
by Geometrically, as (hall be (hewn after- 
ward : But if thefe are not known, then 
in order to other Agronomical Operations, 
you muft feek the Declination of the Sun 
for that Day, either by the Globe on the 
brazen Meridian ; or in a Scale of the Sun's 
Declination, which is drawn on artificial 
Quadrants, or other Mathematical Instru- 
ments ; or it may be found in Tables of 
the Sun's Declination calculated exadtly to 
every Minute of a Degree for every Day in 
the Year, which is the beft way where it 
may be had. 

There are alfo Tables of Declination of 
feveral of the moft noted Stars. Thefe are 
all the Year at the fame Diftance from the 
Equator, and their Declination does not vary, 
as the Sun's doesi 

Thefe Tables of the Sun's and Stars De- 
clination are found at the End of this Book, 
Seft. XXL N 

But let it be noted here, that the De~ 
clination of the Sun not only changes every 
Day in the Year, but it differs alfp fome few 
Minutes in the next Year from the Year 
foregoing, even on the fame Day of the 
Month : Whence this Difference arifes, and 
how to adt with refpedt to it, fee Problem 
XX. following, and more in Sefi. XXI. 

Pro- 
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Problem VII. To find the Latitude of any 
Place by the Meridian Altitude and Declination 
of the Sun any Day in the Tear. 
, The Way to find the Latitude of any 
Place (i.e. the Diftance of the Zenith of that 
Place from the Equator) by the Meri- 
dian Altitude of the Sun, is firft to feekits 
Colatitude, i.e. the Complement of its La- 
titude, or (which is all one) the Elevation 
^ of the Equator above the Horizon of that 
Place, Suppofe the Day given be the 21ft 
of June, or the Summer Solftice. 

This may be done by looking back to 
Figure in. Firft, Draw the Line h o for 
the Horizon, and from the Centre c raife a 
Perpendicular c z to reprefent the Zenith. 
Make the Semicircle h z o for the Meri- 
dian : Then fuppofe the Meridian Altitude 
of the Sun at the Summer Solftice be 62 
Degrees, by the Ufe of your Compafles and 
a Scale of Chords fet up 62 from h to $ : 
Alfo the Declination of the Sun that Day be- 
ing 23 i Degrees Northward, fet 23 l from s 
downward, and it will find the Point e, andl 
the A^ch he is the. Altitude oj the Equator 
above the Horizon, or the Colatitude of the 
Place* (viz,) 384 Degrees : Thence you find 
the Latitude is e z or 51 \ Degrees which 
compleats a Quadrant. Then if you draw 
the Line e c it will reprefent the Equator 
jn that Scheme* Sup- 
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Suppofe you take the Meridian Altitude 
of the Sun on either of the Equino&ial 
Days, (viz.) in March or September, and 
you find it to be 38 I Degrees : Set up 31 i 
from h to e, then the Sun having no 
Decjination the Meridian Altitude it felf 
(hews you the Height of the Equator above 
the Horizon, which is the Complement of the 
Latitude. 

Suppofe the Meridian Altitude of the Sun 
at the fhorteft Day be 15 Degrees, fet up 
15 from h to v: Then the Suris Decli- 
nation is 23 i Degrees Southward ; therefore 
fet 23 \ from v upward, and it finds the 
Point e: And the Arch he is the Comple- 
ment of the Latitude as before, {viz.) 38 I 
Degrees. 

' For all thefe Pradtices the chief Rule is 
fhis. In the Summer Half-Year fet your 5 
pecliriation downward from the Point of 
the Meridian Altitude, and it will find the 
Equators Height above the Horizon. Int 
Winter fet your Declination upward from 
the Point of the Meridian Altitude, and it 
toill fhew you the Height . of the Equator. 
The Reafon of it is mod evident in the 
tMird and fourth Figures. 

It may be proper in this Place to recol- 
lect 'what, I have already demonstrated in 
Seftior V. Figure iv. that the Latitude of 
any Place .(that is the Diftance of its Ze^ 

nith 



Digitized byVjOOQlC 



Se<ft 2 o. Geography and Afironomy. 1 57 

nith from the Equator) % e is equal to the 
Elevation of the Pole p o above the Hori- 
zon. Thereby it appears that the Elevation 
of the Equator above the Horizon of that 
Place on one Side as bh (which is the 
Complement of the Latitude) is equal to the 
Complement of the Pole's Elevation on 
the other fide as zp, If therefore the Lati- 
tude (fuppofe of London) be e z- or p o 
51 i the Colatitude pz or he will be 381 
for it muft compleat a Quadrant or 90 De- 
grees ; and therefore if you fet the Point p 
5 t * Degrees above o on the other fide of 
the Horizon, and draw the Line p c, you 
have the Axis of the World: reprefented, or 
the North Pole in its proper Elevation for 
London, and ftanding (as it ought) at right 
Angles with the Equator e c. 

1 have reprefented the Solution of this 
fixth Problem in a Geometrical manner to 
fhew the Reafon of this Pra&icej but this 
Problem of finding the Latitude by the Me- 
ridian Altitude, is much eafier performed 
Arithmetically thus. 

In theWinter Half-Year add the Declina- 
tion to the Meridian Altitude \ and it gives 
you the Colatitude. 

In the Summer Half- Year fubftraft the 
Sun's Declination from the Meridian Altitude, 
and it gives the Colatitude. 

JExample, 



■ 
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Example June 1 ith 

Mtrid. Alt. hs— — 62 U 
Sun's Declin. es 23 i | 



a 



Colatitude he>— — 38 i 



December nth 

Merid. Alt. hv 1 5 

£»«'* Declin. ev 23 i < 



*d 



Colatitude h e 3 8 £ 

Then if you fubftradt the Colatitude 

from the Zenith or 90, you find the La- 
titude, as, 

Zenith hz — —90 U 

Colatitude he ■ 38 \ % 



j*> 



Latitude ez 51 i 



After all it muft be observed herev that 
all thefe Problems of finding the Latitude 
of the Place by* the Sun's or Star's Meridian 
Altitude, &c r belong, chiefly to thofe Places 
which lie within the Temperate Zones. 1£ 
the Place lie in the Torrid or Frigid Zones, 
thefe Methods of Solution are good, when 
the Meridian Sun is on the fame Side of the 
Zenith with the Equator, whether North 

or 
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or South. But if not, then there muft be 
fome little Difference of Opperation at forne 
times of the Year. Yet if you projeft a 
Scheme for the Solution of fuch an Enquiry 
,Iike Fig. in. the very Reafon of things will 
(hew you when you mud Add or Subftradh 

Problem VIII. To find the Meridian Al- 
titudeofthe Sun any Day of the Tear, the 
Latitude of the Place being given. 

This is but the Converfe of the former 
Problem, and therefore is to be performed 
the contrary Way, {viz.) in Winter fubftraft 
the Declination v e from the EquinoStial 
Altitude or Colatitude h e, and the Re- 
mainder is h v the Meridian Altitude. 

In Summer add the Declination e s to 
the Equinoctial Altitude, or Colatitude h e, 
and it gives the Meridian Altitude h s. 

The Meridian Altitude at the Equindxes 
is the fame with the Colatitude as before. 

Problem IX. To find the Declination of 
the Sun, its Meridian Altitude and the La* 
titude of the Place being given. 

It is hardly neceffary to defcribe this 
Fra&ice" to thofe who have perfectly learn'd 
the two foregoing Problems. 

SubftraSl the Colatitude h e from the 
-Meridian Altitude in Summer h s, and thd 
Remainder is xho Suns Summer Declination 
£ s. Sub* 
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Subftratt the Meridian Altitude in Winter 
H v from the Colatitude h e, and the Re- 
mainder is the Surfs Winter Declination e v. 

Or in fhort, if the Meridian Altitude and 
Colatitude be given, fubjiraft the lefs from 
the greater, and the Remainder is the Sun's 
Declination. 

Problem X. To find the Latitude of a 
Place by the Meridian Altitude of a Star, 
when it is on the South Meridian. 

Find the Declination of that Star in fome 
Table or Scale of the Star's Declination. 
If it has Declination Northward^ (as the 
Sun has in Summer) fubftrad: the Decli- 
nation from the Meridian Altitude, and it 
gives you the Colatitude. 

If the Star's Declination be Southward 
(as the Sun's is in Winter) add its Declina- 
tion to its Meridian Altitude, and it gives 
you the Colatitude. 

Npte % When I fpeak of North and South- 
ward in relation to Winter and Summer, 
in marjy of thefe Problems, I mean in Nor- 
thern Latitude fuch as ours is in Britain. 

When the Star is on the North Meridian 
fee how to find the Latitude by it in 
Problem XXX1L 

Problem XL By what Methods is the Lon~ 
gitude of Places to be found. 

Though 
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Though the Latitude (which lies North- 
ward and Southward) may be determined 
with the utmoft Certainty by the Methods 
before propofed, yet the Longitude df a 
Place (which is the Diftance' of any two 
Places from each other Eaftward or Weft- 
ward) is very hard to be determined by the 
Sun or Stars, becaufe they always appear 
moving round from Eaji to Weft. The 
Longitude therefore of Places is ufually 
found by meafuring the Diftance on Earth 
or Sea from Weft or Eaft. 

, The Map-Makers who defcribe Countries, 
Provinces or Kingdoms, meafure the Distan- 
ces on the Earth by an Inftrument made oa 
Purpofe, with a Wheel fo contrived, that a 
certain Number of its Revolutions is equal 
to a Pole, a Furlong, or a Mile ; it h^tk 
alfo a Mariners Compafs and Needle touch'd 
with a Loadftone faftned to it; to fhew how 
much their cpurfe varies from the North ot 
South. 

In this laft Age they have alfo invented & 
Way to find the Difference of Longitude 
between two Towns that are fome thoufanda 
of Miles afunder in diftant Nations ; and 
that is by a nice and exa& Obfervatioft of 
the Moment when the Eclipfet of the Moon 
begin or end, made by Mathematicians at 
thofe diftant Places: And thus by the 
Difference of Time in thofe Eclipfes they 
compute the Diftance of Place, This 
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This Invention is ftill further improved 
% by Obfervations of the Eclipfes of the four 
Moons or little fecondary Planets, which 
roll round the Planet Jupiter as our Moon 
does round our Earth : By thefe Means 
the fuppofed Diftances of fome Places in 
the Eaft and Weft-Indies have been altered,- 
and the Miftakes of feveral hundred Miles 
corrected. 

The Sailors meafure it at Sea by the Log, 
which is a piece of Board fattened to a long 
Line which they caft out of the Ship while 
a Minute or Half-Minute Glafs begins to 
run : Then drawing in the Log, they fee 
how. far the Ship has failed in a Minute j 
and fuppofing the Circum (lances of the 
Wind and Water to be the fame, they com* 
pute thereby how far they have fail'd in 
fome Hours. But this being a very uncer- 
tain Way of reckoning becaufe of the con- 
tinual Changes either of the Strength or the 
Point of the Wind, or current of the Water, 
they are often liable to Miftakes, There- 
fore it has been the famous and folicitous 
Enquiry of thefe laft Ages how to find out 
and afecrtain Longitude at Sea ; and there 
is fo vaft a Reward as twenty thoufand 
Pounds offered by the Parliament of Great- 
Britain to any Man who (hall invent a Me* 
thod for it, which (hall be plain, eafy and 
practicable at Sea. 

Problem 
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Problem XII. To find the Value of the Degree 

-of a greater Circle upon the Earth, or bow 
much it contains in Englifti Meafure* 

Here let it be noted, that one Degree of 
a greater Circle on the Earth anfwers to 
one Degree of a greater Circle in the* Hea* 
vens. It is true the heavenly Circles are 
incomparably larger than the Circumference 
of the Earth ; ^nd they are alfo larger than 
each other according to the different Di- 
Aances of the Planets and Stars ; yet every 
Circle (whether greater or lefler) is divided 
into 360 Degrees, and therefore though Cir- 
cles differ never fo much in Magnitude, yet, 
when they are fuppofed to be concentrical, 
(i. e. to have the fame Centre) every fingle 

. Degree of each Circle is correfpondent to a 
fingle Degree of ail other Circles. 

Now that a Degree of the Heavens thus 
anfwers to a Degree on the Earth is very 
evident; for if we travel on Earthy or fail 
one Degree Northward or Southward on the 
fame Meridian, we (hall find by the Sun or 
the fixed Sars in Heaven that our Zenith is 
juft a Degree altered, our Latitude is changed 
one Degree, and our Pole is one Degree more 
or lefs elevated, (viz*) more elevated if we go 
from London toward the North, and lefs ele- 
vated if we go toward the South, till we com* 
to the Equator : Afterward the contrary Pole 
is elevated gradually. By fuch Experiments 
M as 
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as thele Phildfophers infer alfo that the Earth 
is a Globe and not a plane Surface. 

Wherefore to find the Value of a Degree 
on a greater Circle of the Earth, you nouft 
travel dire&ly in' the fame Meridian, mea- 
furing your Miles all the Way, till your La- 
titude be aher'd one Degree $ and then (if you 
have been exa<& in your Meafure) you will 
find that you have travelled about 70 Englijh 
Miles % though Geographers often reckon 60 
Geographical Miles to a Degree for greater 
Eafe in Computation, as I have faid before. 

Problem XIII. To find the Circumference \ 
the Diameter, the Surface atid J olid Con- 
tents of the 'Eprth. 

Having found the Value of one Degree 
to be 70 Miles, multiply that by 360, and it 
produces 25^00 Miles fox the Circumference. 

The Diameter is in proportion to the C/r- 
cumference as 113 to 355, or as 50 to 157, 
or in more brief and vulgar Account as 7 is 
to 22, which will make the Diameter of the 
Earth to be about 8000 Miles. 

Multiply the Curcumference by the Dia- 
meter, and that Produ& (hall be the Square 
Feet, Furlongs, Miles, &c. of the Surface. 
- Multiply the Surface by the fixth part of the 
Diameter, and that will give the folid Content. 

Note, That Geographers differ a little in 
the Computation of thefe Meafures, becaufe 

they 
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they differ in the Meafure of a fingle De- 
gree : And that is becaufe of the Crooked- 
nefs and Inequality of any Road that you can 
travel for 70 Miles together: The jufteft 
Meafures have made 691 Miles go to a De- 
gree, or the round Number of 70 Miles. 

' Problem XIV. To find the Value of a De- 
gree of a leffer Circle on the Earthy i. e. the 
Valaeof a Degree of Longitude on the lejjer 
Parallels of Latitude. 

I have mentioned it before under the III d 
Pro&+ of the 19 th Sett, that all the Degrees 
marked on the Equator, or on any of the 
Meridians are 70 Miles, becaufe all thofe 
Lines are Great Circles ; yet in the Parallels 
of Latitude^ the further you go from the 
Equator, the Circle grows lefs and lefs, and 
confequently each Degree of it muft be lefs 
dlfo ; and for this Reafon the whole Circle 
of 360 Degrees near the Pole will npt make 
above 360 Miles 5 and as you approach ft ill 
nearer to the Pole, it will not malte fo many 
Fkrlongs or Feet. 

To find therefore the true Value of a De- 
gree fuppofe in the Parallel of Latitude of 
London 51 i Degrees, ufe this Method, Fig. 
xxii. Make a ftraight Line a b to reprefent 
one Degree in the Equator, divide it into 
60 Geographical Miles, or into 70 Englijh 
Miles, all equal : Set the Foot of your 

/Ma CoiIl- 
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Compares in a, defcribe an Arch from b to 
c of 51 i Degrees, then from the Point c 
Jet fall a Perpendicular to d, and a d is the 
Meafufe of a Degree of Longitude Lube Pa- 
rallel of London, (viz.) about 43 joules. 

The Demonftration of it may thus be 
explained. Prolong the Arch b c and com- 
plete the Quadrant e a b. Then £ (hall 
reprefent the North Pole : e a the Northern 
Half of the Axis of the World, a b the Semi- 
diameter at the Equator, and n c the Semi- 
diameter of the Parallel of Latitude for 
London. Then Arithmetically, if the Line 
a b (fuppofe 1000 equal Parts) allow 70 
Miles for a Degree, what will n c (i.e; 
about 621 equal Parts) allow ? Anf. 43 % 

Or Trigonometricalfy thus, a b is the 
whole Sine of 90*, or Radius, n c is the 
Sine of the Coiatitude 38* j. Then fay, As 
a b or the Sine 90* is to 70 Miles, fo is n c 
or a d the Sine of 38 d i to 43 l Miles. 

Note, this Diagram or Figure will (hew 
the value of a Degree of Longitude in any 
Parallel of Latitude, if from every Degree 
in the Arch ecb a Perpendicular were 
drawn to the Line a b. 

Therefore a whole Line of Sines if num- 
bered backward, and applied to a Scale of 70 
equal Parts, will fhew the Miles contain'd in 
one Degree of Longitude under any Parallel 
of Latitude whatfoever. 

Having 
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Having (hewn in former Problems how 
to take the Meridian Altitude of the Sun, 
and thereby to find the Latitude of any 
Place on the Earth, I think it may be pro- 
per now to (hew how to projeSl the Sphere 
for any Latitude upon the Plane of the Me* 
ridian, and reprefent it inftraight Lines, which 
is called the Analemma : Becaufe the Erection 
of this Scheme (and fometirfies of a little . 
Part of it) will folve a variety of Agronomical 
Problems, as will appear hereafter. 

Problem XV. To ereSi the Analemma, or 
reprefent the Sphere in firaight Lines for the 
Latitude of London 51 \ Degreei. 

Firjl, It is fuppofed you have a Scale of 
Chords at hand, or a Quadrant ready di- 
vided into 90 Degrees. Take the Extent 
of 60 Degrees of the Line of Chords in 
your Compares, (or which is all one) the 
Radius of your Quadrant, and defcribe the 
Circle n z e h s q^ for a Meridian both 
North and South as in Figure xxiii. (viz.) 
N e s, which reprefents 12 o'clock at Noon ; 
and n <^s, which reprefents the Hour of 
Midnight. 

Through c the Centre draw the Line 
h o for the Horizon. At 90 Degrees di- 
ftance from h and o mark the Point z and 
d for the Zenith and Nadir ; then draw the 
Line z d which will crofs ho at Right 
• • • M3 Angles, 
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Angles, and will reprefent the Azimuth of 
Eaft and Weft -, as the Semicircle zod re* - 
prefents the Norib Azimuth, and zhd 
the South. 

Above the Horizon o mark n for the 
North Pole elevated 5 1 j Degrees : Through 
the Centre c draw the Line n s for the Axis 
of the World ; which Line will alforeprefent 
the Hour Circle oj Jix dckck y being at go 
Pegrees diftance from Noon and Midnight. 
s will ftand for the South Poje y deprefe'd aa 
much below h the South fide of the 
Horizon, as,N the North Pole is raifed 
above o on the North fide of it. 

At 90 Degrees from n mark e and q^ 
on each fide 5 then crofs the Axis of the 
World n s with the Line e Q^at right Angles, 
which reprefents the Equator. Thus e will 
be 90 Degrees from n the North Pole % 5 1 i 
Degrees from % the Zenith, which is the 
Latitude, and it will be 38 f Degrees above 
n the Horizon which is the Complement of 
the Latitude. 

At 23 J Degrees from e on each fide mark 
the Points iv$ and w;,then parallel to the 
Equator or e Q^draw the Line m .2* for the 
*Tropick of Cartcer, and the w w for iheTro- 
pick of Capricorn. After thai, through the 
Centre c draw m y? which is the Ecliptick : 
It cuts the Equator e q^in c, and makea an 
Angle with it of 23 i Degrees, 

From 
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From the Points n s mark/ and x on each 
fide at the Diftance of 23 i Degrees, pp are 
the Poles < of the Ecliptick, and the Line p * 
and xp being drawn are the two Polar Cir- 
cles, (viz.) the Artie and' Aniartic. 

Thus Analemma is compleated for all ge- 
neral Purpofes or Problems. 

The further Obfervables in it arethefe, viz. 

M is the Sun's Place in the Ecliptick when 
it enters Cancer at the Summer Solftice: 
And the Arch em is its North Declination 
23 l Degrees. 

c is the Surfs Place in the Ecliptick en- 
tering Aries ov Libra at the Equinoxes : And 
then it has no Declination* 

yf is the Suns Place in the Ecliptick en? 
tering Capricorn at the Winter Solftice : And 
the Arch fcfQ^or (which is all one) e w is its 
South Declination 23 i Degrees. 

The Line m 25 is the Sun's Path the 
Longeft Day> or at the Summet Solftice ; 
it is at as at Midnight; it rifes at a; it is 
at fix o'clock at 6 5 it is in the Eaft Azi- 
muth at v 5 it is on the Meridian at m that 
Day, and the Arch mh is its Meridian Al- 
titude, (viz.) 62 Degrees. 

The Line b Q^is the Sun's Path on the 
two Equinoctial Days at Aries and Libra ; 
it is at Midnight at Q^; it rifes at c, and 
it is in the fame Moment at the Eaft, and 
fix o'clock j for on the Equinoctial Days 
JM 4 .. 3 p 
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z d the Azimuth of Eaft and Weft, and 
ns the fix o'clock Hour Line both meet 
at c in the Horizon h o, which never 
happens any other Day in the Year : Then 
the Sun goes up to e at Noon 5 and e h 
is the Arch of its Meridian Altitude at the 
Equinoxes, (viz.) 384 Degrees. 

w tf is the Suns Path the Sbortejt Day, 
or at the Winter Solftice ; it is Midnight at 
*f 1 it is in the Eaft at k long before it 
rifes; it is fix o'clock at g befor6 it rifes 
alfoj then at 1 it rifes or gets above the 
Horizon ; it is Noon at w, and its Meridian 
Altitude is w h or 15 Degrees. 

The Sun's Afcenftonal Difference (that is, 
its Diftance from fix o'clock at its Rifing 
or Setting) in the Summer Solftice is the 
Line r 6, and at the Winter Solftice 'tis the 
Line 16. , 

Its Amplitude (or Diftance from Eaft or 
Weft at its Rifing or Setting) in Summer is 
R c ; in Winter 'tis 1 c. 

Here you muft fuppofe that the Sun goes* 
down again from the Meridian in the After* 
noon on t'other fide of the Scheme or Globe 
in the fame manner in which its Afcent to* 
ward the Meridian is reprefented oh this 
Side : So that the Line m r reprefents the 
Sun's Semidiurnal Arch at Mrdfummer> e c 
at the Equinoxes^ and w 1 at Mid-winter. 
The Semidiurnal Arch is half the Arch it 
makes above the Horizon. Note % 
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Note, That as we have defcribcd the va- 
rious Places of the Sun's Appearance above 
the Horizon H o at the feveral Seafons of the 
Year, fo the various Places of its Depreffion 
below the Horizon h o may be eafily found 
out and defcribcd by any Learner. 

Problem XVI. How to reprefent any Pa~ 
rallel of Declination on the Analemma, or to 
defer ibe the Path of the Sun any Day in the 
Tear. 

Find out what is the Sun's Declination 
that Day by fome Scale or Table : Obferve 
whether it be the Winter or the Summer 
Half-year ; and confequently whether the 
Declination be North or South: Then for 
the North fide of the Equator, if it be Sum- 
mer, fet the Degrees of North Declination 
upward from e toward z 5 if it be Winter 
fet the South Declination downward from b 
toward h: And from the Point of Declina- 
tion (fuppofe it be m or w) draw a Line 
parallel to £ Qjthe Equator, as m 2* or w Vf 9 
and it reprefents the Parallel of Declination, 
or the Path of the Sun for that Day. 

Problem XVII. How to reprefent any Pa- 
rallel of Altitude, either of the Sun or Star 
4m the Analemma. 

As the Lines of Declination are parallel 
to the Equator 1 fo the Lines of Altitude are 

parallel 
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parallel to the Horizon : Suppofe therefore 
the Altitude of the Sun be about 42 Degrees $ 
fee up 42 Degrees on the Meridian from 
h to a, draw the Line a l parallel to ho, 
and it defcribes the Sun y s Parallel of Alti- 
tude that Moment. 

Here Note, that where the Sun's Parallel 
of Declination for any Day and his Parallel 
ef Altitude for any Moment crofs each other, 
that is an exaft Reprefentation of the Sun's 
Place in the Heavens at that Time : Thus 
the Point Sol is the precife Place where 
the Sun is when he is 42 Degrees high on 
the longeft Day of the Year : for m <» re- 
prefents his Path or Parallel of Declination 
that Day, and a l reprefents his Parallel of 
Altitude that Moment. 

I might add here alfo, that the prick'd 
Arch n s reprefents the Hour Circle in 
which the Sun is at that Moment; and 
zod reprefents its Azimuth or vertical 
Circle at thattTime. Note, Thefe Arches 
are troublefome to draw aright, and are, 
not at all neceffary to folve common Problems 
by the Scale and Coropaffes on the Ana* 
lemma. 

Month 

Problem XVIII. The Day of the 
and the Suns Altitude being given, bfm to 
find the Hour or Azimuth of the Sun by the 
Analemma. 

The 
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The two fotegoing Problems acquaint you 
how to fix the precife Point of the Suns Place 
any Minute of any Day in the Year by the 
parallel ef Declination and Parallel of Alti- 
tude croffing each other. 

Now fuppofe the Day of the Month be 

the 6 th of May> and the Suns Altitude 34. 

Pegrees in the Morning. Defcribe the Se- 

p&icircle hzo in Figure xxiv. for the 

Meridian. Make h c o the Horizon. Draw 

b c making with h c an Angle of the 

Colatitude 38 \ Degrees to reprefent the E- 

quator. Seek the Declination of the Sun % 

V and in the Tables or Scales you will find 

it near 16 £ Degrees Northward: Set 16 i 

from e to ix; draw d r for the Path of the 

Sun that Day, parallel to e c the Equator. 

Then fet the Altitude 34*. from h to a. 

draw ai parallel to 'ho the Horizpn, 

Thus the Point fhews the Place of the 

Sun a& before. 

Now if you would find the Hour, you 
muft draw the Line cn at right Angles 
with the Equator e c, which reprefents the 
fix a Clock Hour Line y and the Diftance 
60 is the Suri$ Hour from fix 3 that is, his 
Hour after fix in the Morning, or before fix 
in the Afternoon. 

If you are to feek the Azimuth % then you 
muft draw the Line c z perpendicular to h o, 
which is the ^vertical Circle of Eaft or 

Weft*; 
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Weft ; then the* Extent f o is the Sun's Azi- 
muth from Eajl , in the Morning, or from 
Weft in the Afternoon. 

Thus you fee that in order to folve thofe 
two difficult Problems of the Hour or Azi- 
muth, you need but a very few Lines to per- 
form the whole Operation 5 for if you want 
only the Hour, c z may be omitted ; if you 
want only the Azimuth, cn may be omitted. 

Yet in the Winter Half-year, fuppofe the 
13 th of November^ when the Declination is 
near 18 Degrees South, it mud be fet down- 
ward as e w from e toward h ; then you 
cannot fo well find the Hour without pro- 
ducing the fix a Clock Line n c below the 
Horizon down to s, that you may meafure 
the Hour from s or fix. 

Obferve alfo that this little Diagram in 
Figure xxi?. will folve a great Variety of 
Problems befides the Hour and Azimuth on 
the 6 th of May : It (hews the Length of the 
Day by the Semidiurnal Arch d r. The 
Sun's Afcenfional Difference is 6 r. His Am- 
plitude is c R. His Azimuth from Eaft or 
Weft at fix is t 6. . His Altitude at Eaft and 
Weft is v c. His Meridian Altitude is the 
Arch d h : And his Azimuth from Eaft or 
Weft at riftng orfetting is the Line c R. 

Problem XIX. How to meafure the Num- 
ber of Degrees on any of th&ftraigbt Lines in 
the Ajnalemma. I 
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I think there is no need to inform the Rea- 
der that any Part of the outward Circle or 
Meridian may be meafured upon that Scale 
of Chords or Quadrant, according to whofe 
Radius the whole Analemma is drawn. 

As fox thtjlraigbt Lines they are all to be 
confidered as Sines; thofe Semidiameters 
which are drawn from the Centre c to the 
Curcumference are fomany whole Lines of 
Sines or 90 Degrees to the common Radius 
of the Semicircle. But if you confider any 
whole Diameter which pafleth through the 
Centre c, it is a Line oiverfed Sines, i. e. 
two Lines of right Sines joined at their 
Beginning to the fame common Radius of 
the Semicircle, 

If therefore you have a Scale of Line of 
Sines at hand to the fame Radius of the 
Circle, you may meafure any -Part of thofe 
ftraight Lines, fetting one Foot of the Com- 
paffes in the Centre c, and extending the 
other to the Point propofed, then applying 
that Extent to the beginning of the Line of 
Sines, and obferving how far it reaches. 

But if you have no Scale or Line of Sines 
at hand, you may find a Quantity of any 
Part of the Semidiameter by the outward 
Limb or Semicircle, and by the Scale off 
Chords, according to whofe Radius the 
Semicircle is drawn. The Method of per- 
forming it fee in Figure xxr, where th* 

Qgadrant 
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Quadrant y x b is drawn by the fame 
Radius as the Semicircle in Figure xxiv. 
But I chofe to make it a diftind: Figure, 
left the Lines fliould interfere with one 
another and breed Confufion ; and there- 
fpre in Figure xxi v. I have ufed capital 
Letters, in Figure xxv. all the. Letters are 
fmall., . 

Suppofe I would find how many Degrees 
are contained in v c which is the Sun's 
Altitude at Eaft & Wejl. This is a Part 
of the Semidiameteiv, € z : Suppofe there* 
fore cz to be a whole Line o£ Sines, be* 
ginning to be number'd at c. Take the 
Extent v c in your Compaffes, and carry 
one Leg up in the Arch y x till the other 
Leg will but juft touch the Diameter y b, 
and the Leg of the Compaffes will reft at n \ 
wherefore it appears that c v in Fig. xxrv; 
is the Side of the Arch y n in Figure xxv. 
or 21 Degrees. 

Another Way fo perform it is this. Take 
the Extent v c, fet one Leg of the Com- 
paffes in y, and with that Extent make a 
blind or obfeure Arch at e 9 and by the Edge 
of that Arch lay a Rule from the Centre b $ 
and it will find the Point n in the Limb 
(viz.) 21 Degrees!, 

By 1 the lame Practice you may iind the 
Number of DegredS contained in any Part 
of thofe Lines which are drawn from the 

. Centre 
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Centre c, (viz.) c h, c 8, cm» cz, 
c n, co, all which are whole Lines of 
Sines to the common Radius of the Qua* 
draftt. 

But as for thofe Lines in the Analemma 
which are not drawn from the Centre c % 
but are dawn acrofs fomc other Diameter 
and produced to the Limb, fuch 4 as the Line 
6 d, the Line s w, the Line p a, and the 
Line f l, each of thefe aoc to be efteemed 
as a whole Line of Sines alfo, but to a kfi 
Radius. 

So 6 o Eigure xxiv. in the Sim , of 
the Sun's Hour from 6; but the Radius is 
6 d, and the Number of Degrees in 6 O is 
to be found in this manner. Take the 
Extent 6 J>, or this whole leffer Radius in 
your Compafles, and fet it from b to q in 
Figure xxv. then take the Extent 6o, 
and fetting one Foot of the Compafles in q 9 
make an obfeure Arch at o, and a Ruler 
laid from b the Centre by the Edge of that 
Arch* will find the Point d in the Limb; 
and (hew that dy is 34 1 Degrees, which 
(turned into Hours) is two Hours 17 Minutes 
from fix, (viz.} 17 Minutes paft eight in 
Ihe Morning, to 43 Minutes paft three ii* 
the Afternoon, 

Again f ©in Figure xxiv. is the Sine 
cf the Azimuth from Eafi to Weft to the 
Radius * a 5 take, therefore fa in your 

Compafles 
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Compaflcs and fet it from 6 to p in Fi- 
gure xxv. then take the Extent f © and 
with one Foot in p make the obfcure Arch 
a; by the Edge of that Arch lay a Ruler 
from b the Centre, and you will find the 
Point s in the Limb; therefore ys is the 
Azimuth from Eaji toWeJi, that is, about 
j 7 Degrees. 

Nottt If you have the Instrument called 
a Setfer at hand and know how to ufe it, 
you may with great Eafe and Exaclnefs 
find the value of any Sine in the Analemma % 
whether it be to a greater or a N leffer Ra- 
dius, without thefe Geometrical Opera- 
'tions. 

Problem XX. To find the Sun's Place in 
the Ecliptick any Day in the Tear. 

It is well known that the 12 Signs of the 
Zodiack, each of which has 30 Degrees* 
conain in all 360 Degrees : And the Sua is 
faid to go thro' them all once in twelve 
Months or a Year. Therefore in a vulgar 
Account, and for the Ufe of Learners, we 
generally fay, the Sun goes through one 
Degree in a little more than a Day, and 
thereby finiflies the 360 Degrees in 365 
Days. But this is not the jufteft and molt 
accurate Account of Things: Let us there- 
fore now toward the End of this Book, 
with a little more Exa&nefc obferve, . 

' 1. That 
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i. That the annual Courfe which the Sun 
appears to take through the Ecliptick round J * 
the Earth, is much more properly and truly 
afcribed to the Earth** moving or taking its 
Courfe round the Sun-, tho' the common 
Appearances to our Eye are much the fame 
as if the Sun moved. 

2. This annual Courfe or Path of the 
Earth is not properly a Circle* but an Ellipfit 
or oval : And as the Sun is fixed in one of 
the Focus's of the Ellipfis % fo the fixed Stars* 
(and among them the i% Signs) furround and 
encompafs it. See Fig. xxxi. where the 
black Point t is the Earth in its Orbit mov- 
ing round, and o the Sun near the Middle, 
and the outward Grcle of Points is the ftarry 
Heaven. 

3. That Part of this Ellipfis or Oval, 
which the Earth traces in our Winter Half- 
year, (/. e. from Autumn to Spring) is nearer 
to the Sun than the other Part of it which 
the Earth traces in our Summer Half-year, 
(/. e. from Spring to Autumn.) And as it is 
nearer to the Sun, fo confequently it is tho 
(horter or lefler half, if I may fo exprefs it. 
The very Figure (hews it .plainly. 

Note* .By our Winter and our Summer I 
mean thofe Seafons as they refpeft us in 
Europe* and in thefe Northern Parts of the 
Globe. 

N 4. Thence 
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4. Thence it follows that the Sun appears 
to finifh its Winter Half-yew from Septem- 
ber 23d to March 20th, i.e. from ^ by 
*? to * fooner by 7 or 8 Days tha& it does 
the Summer Half-year, i. e. from v by 
sb to **, or from March 20th to September 
23d, which is proved thus : When the 
Earth is at /, the Sun appears at sb and it is 
Midjunimer. When the Earth is at e the 
Sun appears at ^ and it is Autumn. When 
the Earth is at the Sun appears at \tf and 
it is Midwinter* And when the Earth is at 
a the Sun appears at v and it is Spring. Thus 
the Sun appears to pafs through thofe Signs 
which are juft oppofite to thofe which the 
Earth pafles. "Now as the Earth is longer ift 
going through the Arch ate y from =£» to 
, ** , than it is in going through the Arch eoa, 
from y to »*, fo consequently the Sun ap- 
pears to pafs through the oppofite Signs from 
Aries to Libra, flower than he does from 
Libra to Arks. 

This is proved alfo plainly by the Compu- 
tation of Days. 

After the Sun enters Aries on March 
20th, that Month hath 1 1 Days, and after 
the Sun enters Libra # on September 23d, 
that Month hath 8 Days* Now let us com- 
pute. 



March 
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March*— ii <r 
April — 30 
May — 31 

June — *3o\ Days 
July 3I 

Auguft — 3 1 
September 22 

Summer 186 Days 



and Agronomy. i$i 

September - 8 ^ 
OQober — 3 iy 
November 30/ • 
December 31) Days 
January- $A 
February 28/ 
March — 20 ** 

Winter -179 Days 



5. Agreeably hereto it is found that in the 
Winter Months (chiefly, from the latter end 
of. OSiober to this middle of March) the Sun 
appears to move fomething more than one 
Degree in a Day : But in the Summer Months 
(chiefly from the middle of March to the 
latter end of OStcber). the Sun appears to move 
fomething lefs than one Degree in a Day. 
This is one Reaf9n why a good Pendulum 
Clock meafures Time more juftly than the 
.Sun : And it is this Irregularity of the Sun's 
xneafuring Time that makes the Tables of 
Equation of Time heceffary ; 

6, And thence arifes a fcnfible Inequality 
between the Times of the Suns apparent 
Continuance in different Signs of the Zodiac k : 
He Teems to tarry longer in thofc of the Sum- 
mer, and Shorter in thofe of the Winter : So 
that he does not leave mQ Sign, and entqr 
another juft in the fame Proportions or Dis- 
tances of Time every Month. 

N -2 - 7. This 
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7. This occafions a little Variation of the 
Declination of the Sun, and his Right Jfcen- 

Jion from the Regularity that we might ex- 
pert j for they are both derived from his ap- 
parent Place in the Ecliptick : And therefore 
none of them can be found by Learners with 
utmoft Exadtnefs, but in an Ephemeris or 
Tables which fliew the Suns Place, &c, every 
Day in the Year. 

8. Let it be noted alfo, that the Leap-year 
with its additional Day the 29th of February, 
returning every four Years, forbids the Sun's 
Place in the Ecliptick to be exaftly the fame 
at the fame Day and Hour of the following 
Year, as it was in the foregoing 5 fo that 
though you knew the Sun's Place, his Rigbt 
Afcenjion and Declination for one whole 
Year, that would not ferve exadtly for the 
next Year, for the niceft Purpofes of Aftro- 
nomy. 

• 9. Yet as in four Years Time the Sun ap- 
pears very nearly at the fame Place in the 
Heavens again at the fame Day and Hour 
and Minute as before, fo a Table that con- 
tains the Round of four Years is a fufficient 
Dircdtion for 20 Years to find the Sun's Place 
for afty common Purpofes :- Provided always 
that we feek the Suns Place, Declination or 
Rigbt Afcenjion, for any Year and Day in 
that Year in the Table that is equally diftant 
from JLeap-year^ whether it happens to be the 

firft, 
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firft, the fecond, or the third after Leap* 
year, or whether it be the Leap-year, it felf . 
See more of this Matter Sett. XXI. of the 
Tables of Declination. 

10. If we would make, one fingle Table or 
Scale of the Sun's Entrance into the Signs of 
the Zodiack y or of his Declination or Right 
Afcenfion to ferve for every Year, we muft 
chufe the fecond after the Leap-year, becaufe 
that comes neareft to the mean or middle 
Courfe and Place of the Sun, and will occa- 
fion the leaft Error in any Opperations. 

I have therefore here fet down a ihort 
Table of the Sun's Entrance into the feveral 
Signs, for the Year 1754, which is the fecond 
after Leap-year j and for Geometrical Opera- 
tions with a plain Scale and Compafs, it is fuf- 
ficiently exadfc for 20 Years to come. 

Anno 1754, the fecond after Leap-year. 



Day d. m. 

March 20— v«o : 09 
April 20— % — : 1 9 
May 21— u— 0:16 


Nov. 


Day d. m; 
23— kv--o: 21 
23-1*1— 0:' 3 
22-r*— 0: 14 


June 23—23—0:51 


Dec. 


22-w*-q: 44 


July 23-a-o : 25 
Augujtzy- nju-o: u 


Jan. 
Feb. 


21-^-0 : 33 
20-K-o: 55 



It is not poflible to form all this irregular 

Variety of Times when the $un enters the 

feveral Signs into any Memorial Lines or 

N 3 Rhymes 
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Rhymes with any Exa&nefs and Perfpi- 
cuity; and therefore I have omitted the 
Attempt. Such a fhort Table as this may 
be always carry'd about by any Perfon who 
deals frequently in fuch Opperations and In- 
quiries. 

But to give an Example of the Practice, 
Suppofe it be inquired, what is the Sun's 
Place, April 25th, I find the Sun juft entered 
into Taurus b April the 20th, then I reckon 
it is in the 5th Degree of * April 25th, which 
added to the whole 30 Degrees of Aries , fhews 
the Sun to be 35 Degrees from the Equinoc- 
tial Point «r on the 25th of April. 

If the 29th of November we enquire the 
Sun's Place, we muft coofider the Sun is 
juft entered t the 2 2d of November : There- 
fore on the 29*h it is^bout 7 Degrees in t , 
which added to 30 Degrees of «i and 30 
Degrees of a, (hews the Sun on the 29th of 
November, to be about 67 Pegrees from the 
Autumnal Equinox or «*. 

Thus by adding or fubftf a#ing as the Cafe 
requires, you may find the Sun's Place $ny 
Day in the Year : And thence you may com- 
pute its Diftance from the fiecreft EquinoEtiat 
Point, which is of chief Ufe in Operations by 
the Analemnte. 

Problem XXI. The Day of the Month being 
given, to draw the Parallel <f Declination for 

tbtf 
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that Day without any Tables or Scales of the 
Sun's Declination. 

This may be done two Ways. The Jirji 
xWay is by confidering the Sun's Place in the 
Ecliptiek, as May the 6th,. it is 46 k Degrees 
from the Equinox Northward. Therefore 
in Figure xxiv. after you have drawn hzo 
the Meridian, e c the Eauator, fet up 23 i 
Degrees the Sun's greatest Declination from 
e to m 5 draw m c to reprefent the Eclip* 
tick ; then take 46 i Degrees from a Line or 
Scale of Sines and fet it from c the Equi« 
nodial Point to k in the Ecliptick ; through 
the Point k, draw d r parallel to e c the 
Equator. Thus dr repre&nts the Sun's 
Path that Day, and (hews the Declination to 
be e d or 16 i. 

Note, If you have ne'er a Scale of Sines 
at hand, then take the Chord or the Arch of 
46 k Degrees, fet it up in the Limb from h 
to g, fet one Foot of the Compafles in g, and 
take the neareft Diftance to the Line h o 
or Diameter, and that Extent is the Sine 
of 46 \ Degrees. 

The other Way of drawing a Parallel 
of Declination* is by feeking what is the 
Meridian Altitude for the 6th of May\ 
and you will find it to be 55 Degrees* 
Set up therefore the Arch of 55 Degrees 
from h to d ; and £rom the Point p draw 
dr a Parallel to e c, which (hews the 
Declination and Sun's Path as before. 

N 4 , Thus 
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Thus though you have no Scales or Tables 
of the Suns Declination at hand, you fee it is 
poffible to find the Hour and Azimuth, and 
many other Aftronomical Problems by the 
Analemma for any Day in the Year. But 
this Method which I propofed of performing 
them by finding the Suns Place in the Eclip- 
tick by any ihort general Scale or Table, is 
liable to the Miftake of near Half a Degree 
fometimes. 

Obferve here, if you have by any Means 
obtained and drawn the Sun's Path, {viz.) d r 
for any given Day, you may find both the 
Sun's Place in theEcliptick and its Right Af- 
cenfion by drawing c m the Ecliptick. For 
then c k will be the Sine of the Suns Place 
or Longitude to the common Radius c m : 
And 6 k will be the Sine of the Sun's Dif- 
tance on the Equator from the neareft Equi- 
noftial Point, but the Radius is 6 d : From 
. hence you may eafily compute its Right Af* 
tenjion. 

Note> Though the little Schemes and 
Diagrams which belong to this Book, are 
fufficient for a Demonftration of the Truth 
and Reafon of thefe Operations, yet if you 
have Occafion to perform them in order 
to find the Hour or Azimuth with great 
Exa&nefs, you muft have a large flat Board, 
at very ftifF Pafteboard with white Paper 
pafted on it, that you may draw a Semi- 
circle 
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circle upon it of 9 or 10, dr rather 12 Inches 
Radius 5 and the Lines muft not be drawn 
with Ink, nor with a Pencil ; for they can* 
not be drawn fine enough: But draw them 
only with the Point of the Compafs; and 
you muft obferve every Part of the Opera- 
tion with the greateft Accuracy, and take 
the Sun's Place or Declination out of good 
Tables: For a little Error in fome Places 
will make a foul and large Miftake in the 
iinal Anfwer to the Problem. 

Yet if the Sun be within feven or eight 
Days of cither Side of either Solftice, you 
may make the Tropic of Cancer or Capricorn 
ferve for the Path of the Sun, without any 
fenfible Error; for in 16 Days together at 
the Solftices, its Declination does not alter 
above 12 or 15 Minutes: But near the 
Equinox you muft be very exa&j for the 
Declination alters greatly every Day at that 
Time of the Year. 

There might be alfo various Geographical 
Practices or Problems, that relate to the 
Earthly Globe performed by the Affiftance 
of the AnaUmma % and feveral other Agro- 
nomical Problems relating to the Sun and 
to the fixed Stars ; but fome of: them are 
more troublefome to perform; and what I 
have already written on this Subjedt is abun- 
dantly fufficient to give the Learner an Ac- 
cjuaintancc with the Nature and Reafon 

of 
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of thefe Lines, and the Operations that are 
performed by them. And for my own Part 
I muft confefs, there is nothing has contri- 
buted to eftabliih all the Ideas of the Doctrine 
of the Sphere in my Mind, more than a per- 
fed: Acquaintance with the Analemma. 

Problem XXII. How to draw a Meridian 
Line, or a Line diredlly pointing to North 
and South on a Horizontal Plane by the Alti- 
tude or Azimuth of the Sun being given. 

At the fame Time while one Perfon takes 
the Altitude of the Sun in order to find the 
Azimuth from Noon by it, let another hold 
up a Thread and Plummet in ths Sun- 
Beams and mark any two diftant Points in 
the Shadow as a b, Figure xxvi. and then 
draw the Line a b : Suppofe the Azimuth * 
at that Moment be found to be 35 Degrees, 
draw the. Line a e at the Angle of 35 De- 
grees from a b, and that will be a true Me* 
ridian Line. 

Yqu muft obferye to fet off the Angle on 
the proper Side of the Line of Shadow Eaft- 
<ward or Wejlward,. according as you make 
your Obfervation in the Morning or in the 
Afternoon. 

Note, Where you ufe a Thread and 
Plummet , remember that the larger and 
heavier your Plummet is, the fteadier will 

your 
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your Shadow be, and you will draw it with 
greater Eafe and Exa&nefs. 

In this and the following Operations to 
draw a Meridian line, you muft be fure that 
your Plane be truly Level and Horizontal, or 
elfe your Performances will not be true. 

Problem XXIII. To draw a Meridian 
Line on a Horizontal Plane, by a perpendicu* 
lar Style. 

Note, That when I fpeak of a perpendi- 
cular Style % I mean either of thofe three Sorts 
of Styles before- mentioned in Problem I. 
(viz.) A firaigbt Needle ftuck into the Board 
perpendicularly, as Figure xv. A ftraight or 
crooked Wyre Jluck injloping at Random with 
the perpendicular Point found under the Tip 
of it, as Figure xvi ; or the Brafs Prifin, 
as Figure xvn. For what I call a perpen- 
dicular Style may be applied and afcribed to 
either of thefe. 

Make feveral parallel Circles or Arches, 
as Figure xxvn : In the Centre of them 
fix your perpendicular Style n c, Mai% in 
the Morning what Point in any Circle the 
End of the Shadow touches, as a. In the 
Afternoon mirk where the End of the Sha- 
dow touches the fame Circle, as o : Divide 
the Arch a o juft in halves by a Line drawn 
from the Centre, and that Line c M will be 
3 true Meridian Line, 

The 



Digitized byVjOOQlC 



igo fbe frft Principles of Se&. 20I 

The Reafon 1 of this Pra&ice is derived 
hence, (viz.) that the Sun's Altitude in the 
Afternoon is equal to the Sun's Altitude in 
the Mornings when it cads a Shadow of the 
fame Length : And at thofe two Moments it 
is equally diftant from the Point of Noon or 
the South f which is its higheft Altitude: 
therefore a Line drawn exa&ly in the Mid- 
dle between thefe two Points of Shadow, 
muft be a Meridian Lane or Point to tH6 
North and South. 

This Problem may be performed by fix- 
ing your perpendicular Style firft, and ob- 
ferving the Shadow a before you make the 
Circles, (cfpecially if you ufe the Brafs 
Prifm, or the Hoping Style with the perpen- 
dicular Point under it) then fet one Foot of 
your Compares in the perpendicular Point 
c, extend the other to a, and fo make the 
Circle. 

If you ufe the Prifm for a Style, you may 
mark a Line or Angle at the Foot of it where 
you firft fix it, and place it right again, 
thwgh you move it never fo often. 

it is very convenient to mark three or 
four Points of Shadow in the Morning, 
and accordingly draw three or four Arches 
or Circles, left the Sun fhould not happen 
to (hine, or you fhould not happen to at- 
tend juft at that Moment 'in the Afternoon 
when the Shadow touches that Circle on 

which 
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which you marked your firft Point of Sha- 
dow in the Morning. 

If you would be very exa<ft in this Ope- 
ration, you ftiould tarry till the Sun be gone 
one Minute further Wejlward in the After- 
noon, 1. e. till one Minute after the Shadow 
touches the fame Circle, and then mark the 
Shadow 5 becaufe the Sun in fix Hours Time 
(which is one Quarter of a Day) is gone 
Eajlward on the Ecliptick in his Annual 
Courfe one Minute of Time, which is 15 
Minutes (or one Quarter) of a Pegree. 

Problem XXIV. To draw a Meridian 
Line on a Horizontal Plane by a Style or 
Needle fet up at Random. 

Another Method near a-kin to the former 
is this : Set up a Needle or (harp-pbinted 
Style at Random, as n d, in Figure xxyhi, 
Fir it Very faft in the Board, and obferve 
a Point of Shadow in the Morning as a. 
Then with a Pin ftuck on the Tip of the 
Style n (without moving the Style) draw 
, the Arch a s.o : Mark the Point of Shqjlow 
o, in the Afternoon when it touches that 
Arch (or rather when it is one Minute paft 
it.) Then draw the Line a o and bifle& 
it, or cut it in Halves by a perpendicular 
Line m e, which is a true Meridian. 

Note, In this Method you have no 
Trouble. of fixing a Style perpendicular, 

nor 
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nor finding the 4 Point dire&ly under it for a 
Centre. But in this Method as well as in 
the former it is good to mark three or four 
Points of Shadow in the Morning, and 
draw Arches or Circles^ at them all, for the 
fame Reafbn as before. 

Obferve here, That in thefe Methods of 
drawing a Meridian Line by the Shadow of 
the Tip of a Style, I think it is beft generally 
to make your pbfervations between eight 
and ten a Clock in the Morning* and be* 
tween two and four in the Afternoon. In- 
deed in the three Summer Months May, 
June, and July> you may perhaps make pretty 
good Obfervations an Hour earlier in the 
Morning, and later in the Afternoon j but 
at no Time of the Year fhould you do it 
within 'an Hour of Noon, nor when the Sun 
is near the Horizon; for near Noon the 
Altitude of. the Sun or the Length of Shadow 
varies exceeding little j and when the Sun i$ 
near the Horizon, the Point and Bounds of 
the Shadow are not full and ftrong and dif* 
tinft, nor can it be marked exa&ly. 

therefore if in the three Winter Months, 
November, December, or January, you make 
your Obfervation a you fhould then do it half 
an Hour before or after ten a Clock in the 
Moping, and fo much before, or after two 
in th? Afternoon; for other wife the Sun 
will be either too near Noofi, or too pear 
the Horizon. But 
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But in genera], it may be advifed that the 
Summer Half-year is far the beft for Obser- 
vation of Shadows in order to any Opera* 
tions of this Kind 

Problem XXV. To draw a Meridian Line 
on an Equinoctial Day. 

On an Equinoctial Day or very near it, 
as the 8th, 9th, or 10th of March ; or the 
nth, 1 2th, or 13th of September t you may 
make a pretty true Meridian Line very eafily 
thus by Figure xxix. 

Mark any two Points of Shadow as a b 
from a Needle c d fet up at Random, (no 
Matter whether it be either upright or 
Uxaight.) Let thofe two Shadows be at lead 
at the Diftance of three or four Hours from 
each other, and it is beft they (hould be ob» 
fcrved one in the Morning and the other a* 
bout the fame Diftance from 12 in the Af- 
ternoon $ and then' draw the Line a B which 
reprefents the Equinoctial Line, and is the 
Path of the Sun that Day : Crofs it any 
where at right Angles, and mn, or op, 
are Meridian Lines* 

Note, It is beft to mark feveral Shadows 
that Day, as 5, 5, 5, and draw a right Line 
A S SB by thofe which lie neareft in a right 
Line, that you may be the more exadt. 

Problem XXVI. To draw a Meridian Line 
by a Point of a Shadow at Noon. 

If 
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If you have an exaftDial to whofe Truth 
you can truft, or a good Watch or Clock 
fct exactly true by the Sun that Morning, 
then watch the Moment of 12 a Clock or 
Noon, and hold up a Thread and Plummet 
againft the Sun, and mark the Line of Sha- 
dow on a Horizontal Plane, and that will be 
a true Meridian Line. 

Or you may mark the Point or Edge of 
Shadow, by any Thing that ftands truly per- 
pendicular, at the Moment of 12 a. Clock, 
and draw a Meridian Line by it. 

Problem XXVII. To draw a Meridian 
Line by a Horizontal Dial. 

If you have a Horizontal Dial which is 
not faftened, and if it be made very true, 
then find the exadt Hour and Minute by a 
Quadrant, or any other Dial, &c. at any 
Time of the Day, Morning or Afternoon ; 
fet the Horizontal Dial in th<J Place you de* 
fign, to the true Hour and Minute ; and 
the Hour Line of 12 will diredt you to draw 
a Meridian. 

Or if your Dial be fquare, or have any 
Side exatfly parallel to the Hour Line of 12, 
you may draw your Meridian Line by that 
Side or Edge of the Dial. 

Problem XXVIII. How to transfer a 
Meridian Line from one Place to another. 

There 
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There are feveral Ways of doing this. 
Ift Way. If it be on the fame Plane, make 
a parallel Line to it, and that is a true Me- 
ridian. 

lid Way. If it be required on a different 
Plane, fet feme good Horizontal Dial at the 
true Hour and Minute^ by your Meridian 
Line on the firft Plane, then remove it and 
fet it to the fame Minute on the fecond 
Plane, and by the 12 o' Clock Line mark 
your new Meridian. 

-Note, If the Sides or Edges of your Ho- 
rizontal Dial are cut truly parallel to the 1 2 
o'Clock Line, you may draw a Meridian 
by them as before, 

. Hid Way. Hold up a Thread and Plum- 
met in the Sun, or fet up a perpendicular 
Style near your Meridian Line any Time of 
the Day, and mark what Angle the Line 
of Shadow makes with that Meridian Line 
on your firft Plane ; then at the fame Mo- 
ment, as near as poffible, projedt a Line of 
Shadow by the Thread, or another perpen- 
dicular Style on the new Plane, and fet off 
the fame Angle from it which will be a true 
Meridian'. 

Note, Two Perfons may perform this bet- 
ter than one. 

Problem XXIX. How to draw a Line 
of Eajland Weft on a Horizontal Plane. 

O Where 



Digitized byVjOOQlC 



196 The Jirji Printipks of Sttf. 20. 

Where a Meridian Line can be drawn, 
make a Meridian Line firft, and then crofs 
it at right Angles, which will be a \m$Line 
of Eaft and Weft. 

But there are fome Windbws in a Houfe 
on which the Sun cannot (bine at Noon ; 
in fuch a Cafe you may draw a Line of Eaft 
and Weft feveral Ways. 

Ift Way. You may ufe the fame Pradtice 
which Problem XXII. direds, with this ' 
Difference, (viz.) inftead of feeking the 
Sun's Azimuth from the Souths feek its Azi- 
tnutb from Eaft and Weft> and by a Line of 
Shadow from a Thread and Plummet marked 
at the fame Time, fet off the Angle of the 
Sun's Azimuth from the Eaft in the Morning, 
or the Weft in the Afternoon. A common 
Obfervation of the Courfe of the Sun will 
fufficiently inform you 00 which Side of the 
Line of Shado r w to fet your Angle. 

Hd JVay. You may ufe the fecond Method 
of transferring a Meridian Line by a Hori- 
zontal Dial with this Difference, (viz.) in* 
ftead of ufing the 12 0' Clock Hour Line y by 
which a Meridian was to be drawn, ufe the 
6 0' Clock Line, which will be Eaft and WeJI$ 
for in a Horizontal Dial it Aands always at 
right Angles with the Meridian, 

Hid Way. The third Method of transfer- 
ring a Meridian Line will fefve bei* alfo 5 
but with this Difference, (viz.) fet off the 

Comple- 
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Complement of the Angle \ which the Line of 
Shadow makes with your Meridian Line on 
the firft Plane, inftead of fetting off the 
fame Angle; and obferve alfo to fet it off oa 
the contrary Side, that fo it might make a 
right Angle with a Meridian Line if that 
could have come on the Plane. 

Problem XXX. How to ufe a Meridian 
Line. 

The various Ufes of a Meridian Line are 
thefe. 

Ift Ufe. A Meridian Line is neceflary in 
order to draw an Horizontal Dial on the 
fame Plane, or to fix an Horizontal Dial 
true if it be made befbre. 

lid Ufe. A brafs Horizontal Dial may be 
removed from one Place to another in feveral 
Rooms of the fame Houfe : and (hew the 
Hour wherefoever the Sun ccimes, if either 
a Meridian Line or Line of Eaft and Weft 
be drawn in every Window, by which to 
fet an Horizontal Dial true. 

lild Ufe. By a Thread and, Plummet, or 
any perpendicular Pin, or Poft cafting a 
Shadow precifely along the Meridian Line, 
we find the Hour of 1 2, or the Point of 
Nooo, and may fet a Watch or Clock ex- 
actly true any Day in the Year, if we have 
110 Dial at Hand. 

O 2 IV. 
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IVth Vfe. It is neceffary alfo to haye fome 
Meridian Line in order to find how a Houfe 
or Wall ftands with regard to the four 
Quarters of the Heavens, Eaft, Weft^ North, 
or South, which is called the Bearing of a 
Houfe or WalU that we may determine what 
fort of upright Dials may be fixed there, 
or what fort of Fruit-Trees may be planted, 
or which Part of a Houfe or Garden is 
moft expofed to the Sun, or to the (harp 
Winds. 

Vth Vfe. By obferving the Motion of the 
Clouds, or the Smoke, or a Vane or Wea- 
ther-Cock, you cannot determine which 
Way the Wind blows, , but by comparing 
it with a Meridian Line, or with a Line of 
Eaft and We/i. . 

When once you have got a true Meridian 
Line, and know which is the South, then 
the oppofite Point muft be North $ and 
when your Fac« is to the North, the Eaji 
is at your Right Hand, and the Weft at 
your Left. 

Vlth Vfe. A Meridian Line will fhew the 
Azimuth of the Sun at any time by holding 
up a Thread and Plummet in the Sun, and 
obferving where the Line of Shadow crofles 
it. Or the fharp fmooth Edge of an up- 
right Style pr Poft will caft a Shadow a- 
crofs a Meridian Line, and fhew the Sun's 
Azimuth. 

VNth 
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Vllth life. If you Jiave a -Meridian Line 
on a Horizontal Plane, you may draw a Cir- 
cle on that as a Diameter, and divide it into 
360 Degrees : Then fet up a fixed or move- 
able perpendicular Style, and it will (hew 
the Azimuth of the Sun at all Hours, 

Vlllth Ufe. A perpendicular Style on a 
Meridian Line will (hew the Sun's Meridian 
Altitude by the Tip of the Shadow ac- 
cording to Problem II. And thereby you 
may find the Latitude of any Place by 
PrebkmVlt 

IXth life. If you have a broad fmooth 
Board with a Foot behind at the Bottom, 
to' make it (land, fuch as is defcribed in 
Prob. XXIIl.oftheXIXth.to?. and if it be 
made to (land perpendicular on a Horizon- 
tal Plane by a Line and Plummet in the 
middle of it, you may fet the Bottom or 
lower Edge of this Board in the Meridian 
Line, and by your Eye fixed at the Edge of 
the Board and projected along the flat Side, 
you may determine at Night, what Stars 
are on the Meridian ; and then by the Globe 
(as in Problem XXXIII. and XXXIV, SeSt. 
XIX.) or by an Inftrument called a No&ur- 
nal, you may find the Hour of the Night, or 
by an eafy Calculation as in the XXXIIId, 
Problem of this XXth SeSlion. 

Problem XXXL How to .know the Cbiej 
Stars, and to find the North Pole. 

O < If 
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If you know any one Star you may 6nd 
out all the reft by considering firft fome of 
the neareft Stars that lie round it, whether 
they make a Triangle or a Quadrangle \ ftraight 
Lines or Curves, right Angles or oblique An- 
gles with the known Star. This is eafily 
done by comparing the Stars on the Globe 
(being rectified to the Hour of the Night) 
with the prefent Face of the Heavens, and 
the Situations of the Stars there, as in Pro- 
SkmXXXlI. Seg.XlX. 

And indeed it is by this Method that we 
not only learn to know the Stars, but even 
fome Points in the Heavens where no Star 
is. I would inftance only in the North Pole % 
which 16 eafily found, if you firft learn to 
know thofe (even Stars which are called 
Charles's Wain, fee Figure xxx. four of 
which in a Quadrangle may rcprefent a Cart 
or Waggon b, r, c, d % and the three others 
reprefenting the Hcrjes: 

Note alfo that the Star a is called Alioth, 
dis called Dubbe, b and r are called the two 
Guards or Pointers^ for they point directly 
in a ftraight Line to the North Pole fa which 
now is near 2 \ Degrees diftant from the Star 
s, which is called the North Pole Star. 

You* may find the North Pole alfo by the 
SuvAlioth, from which a ftraight Line drawn 
to the Pole Star s goes through the Pole 
Point p, and leaves it at 2 J Degrees Diftance 
from the Pole Star. 

Yon 
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You may find it alfo by the little Star n % 
which is the neareft Star to the Pole Star s 5 
for a Line drawn from n to s is the Hypo- 
thenufe of a Right-angled Triangle, whole 
right Angle is in the Pole Point p. 

, Problem XXXII. To find the Latitude by 
tiny Star that is on the North Meridian. 

It has been already (hewn in the Xth Pro- 
blem of this Section, how to find the Lati- 
tude of a Place by the Meridian Altitude of 
a Star on the South Meridian j but the Me- 
thods of Performance on the North Meri- 
dian are different 

The firft Way is this- Take the Altitude 
of it when it is upon the North Mcridiaa 
at 5 or 6 or 7 o'Clock in the Winter, then 
12 Hours afterwards take its Altitude again, 
for it will be on the Meridian on the other 
Side of the Pole ; fubftratf half the Diffe* 
rence of thofe two Altitudes from the great- 
eft Altitude, and the Remainder is the true 
Elevation of the Pole, or Latitude of the 
Place. 

Afecond Way. Obferve when the Star 
Aliotb comes to the Meridian under the 
Pole ; then take the Height of the Pole Star, 
and out of it fubftrad: 2 \ Degrees (which is 
the Diftance of the Pole Star from the Pole) 
the Remainder will be the true Elevation or 
the Pole, or the Latitude, The Reafon of 
this Operation is evident by the xxxth F)i- 
O 4 gure, 
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gure, for Jliotb is on the Meridian under 
the Pole juft when the Pole Star is on the 
Meridian above the Pole, 

Note, The 1 Pole Star is upon the Meri- 
dian above the Pole juft at 12 o'Clock at 
Night on the 4th Day of May, and under 
the Meridian on the 5th Day of November : 
Fifteen Days after that it will be upon the 
Meridian at 1 1 o'Clock : Thirty Days after 
at 10 o'Clock : So that every Month it differs 
about two Hours, 

Problem XXXIII. To find the Hour of 
the Night by the Stars which are on the 
Meridian. 

If you have a Meridian Lin6 drawn, and 
fuch a Board as I have defcribed under the 
pth Vfe of the Meridian Line, you may ex- 
actly find when a Star is on the Meridian ; 
and if you are well acquainted with the 
Stars, wherefoever you fet up that Board 
upright on a Meridian Line, you will fee 
what Star is on the Meridian, Suppofe* 
Aldebaran or the Bull's Eye on the 20th of 
January is on the South Part of the Me- 
ridian ; then in fome Tables find the Sun's 
and that Star's Right Afcenfion, add the 
Complement of the Right Afcenfion of the 
Sun for that Day, (viz.) 3 Hours 6 Minutes 
to the Right Afcenfion of the Star 4 Hours 
17 Minutes, and it makes 7 Hours 23 Mi- 
nutes the true Hour of the Afternoon. 

Note % 
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- Note, If the Star be on the North Part of 
the Meridian, or below the North Pole, it is 
juft the fame Practice as on the South : for 
when any Star is on the Meridian, the Diffe- 
rence between the Sun's r. a. and that Star's 
R. a. is the Sun's true Hour, i. e. its Diftance 
from 12 o'Clock at Noon or Midnight, at 
which Time the Sun is on the Meridian either 
South or North. 

If you have no Meridian Line drawn, you 
may find within two or three Degrees what 
Stars are on the North, Meridian thus; Hold 
up a String and Plummet and project it with 
your Eye over- right the Pole Star, or rather 
the Pole Point, and obferve what other Stars 
are covered by it or clofe to it, for thefe are 
on or near the Meridian, 
v Or it may be done with very little Error 
by (landing upright and looking ftraight for- 
ward to the Pole Star, with a Stick, or Staff 
between your Hands, then raife up the Staff 
as ftraight as you can over-right the Pole, and 
obferve what Stars it covers in that Motion. 

But thefe Methods are rude, and only ferve 
for vulgar Purpofes. 

Problem XXXIV. To find at what Hour 
of any Day a known Star will come upon the 
Meridian. 

Subftradt the Right Afcenfion of the Sun 
for that Day from the Right Afcenfion of 

the 
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the Star, the Remainder (hews how many 
Hours after Noon the Star will be on the 
Meridian. Suppofe I would know at what 
Hour the Great Bears Guards or Pointers 
will be on the Meridian on the 27th of April y 
(for they come always to the Meridian nearly 
both at once.) The Right Afcenfion of the 
Sun that Day is about two Hours 19 Minutes. 
The Right Afcenfion of thofe Stars is always 
ten Hours 24 Minutes. Subftradk the Sun's 
ji.a. from the Star's R. a. the Remainder 
is five Minutes pail eight a Clock at Night, 
and at that Time will the Painters be on the 
Meridian. 

H. M. 

Right Afcen. of Pointers is ■ — 10 24 
Right Afcen. of Sun April 27th is — 219 

Time of Night 8 5 

Note, If the Sun's ' Right Afcenfion be 
greater than the Right Afcenfion of" the Star, 
you muft add 24 Hours to the Star's Right 
Afcenfion, and then fubftraft as before. 

You may ^afily find alfo what Day any 
Star (fuppofe either of the Pointers) will be 
on the Meridian juft when the Sun is there, 
(viz.). at 12 a Clock. Find in the Tables 
of the Right Afcenfion of the Sun what Day 
that is wherein the Sun's Right Afcenfion. is 
the fame (or very near the fame) with that 
Star's, which is the 28th of Auguji. The Sun's 

Right 
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Right Afcenfion is 10 Hours 28 Minutes t 
then the Sun and Star are both on the Noon 
Meridian near the fame time. But the Sun's 
Right Afcenfion on the 23d of February is 22 
Hours 24 Minutes. Therefore the Sun at 
that Time is in the Noon Meridian when the 
Star is in the Midnight Meridian, there being 
juft 12 Hours Difference. 

Thence you may reckon when the Star 
will be on the Meridian at any Time; for 
about 1 $ Days after it will be on the Meri- 
dian at 11 a Clock, 30 Days after at 10 a 
Clock, So that every Month it differs about 
two Hours ; whence it comes to pafs that in 
12 Months its Difference arifing to 24 Hours 
it comes to be on the Meridian again at the 
fame Time with the Sun. 

Problem XXXV. Having the Altitude ef 
any Star given to find the Hour. 

To perform this Problem you fliould never 
feek the Altitude of the Star when it is within 
an Hour or two of the Meridian, becaufe at 
that Time the Altitude varies fo very little. 
When you have gotten the Altitude, then feck 
what is the Star's Hour, that is, its Equatorial 
Diftance * from the Meridian at that Altitude, 
which may be done by the Globe, or any 

* The Son or Star's Hvrivwntal Diflance from the Meri- 
dian is the Aximuth : It is the Equatorial Diftance from the 
Meridian which is called the Sun or Star's H$ur. 
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<$uadrant, or by the Analemma, juft as you 
would feek the Sun's Hour if its Altitude were 
given : After this, feek the Difference between 
the Sun's Right Afcenfion for that Day and the 
Star's Right Afcenfion, and by comparing this 
Difference with the Star's Hour you will find 
the f rue Hour of the Night, 

Note, This Method of Operation though 
it be true in Theory, yet it is tedious and very 
troublefome in Practice. The moft ufual 
Ways therefore of finding the Hour of the 
Night by the Stars (whether they are on the 
Meridian or not) is by making ufe of a large 
Globe x or the Inftrument called a NoSlurnal, 
wherein the moft' remarkable Stars are fixed 
in their proper Degrees of Declination and 
Right Afcenfion : And their Relation to the 
Sun's Place in the Ecliptick and to his Right 
Afcerifion every Day in the Year being fo ob- 
vious, makes the Operation of finding the true 
Hour very eafy and pleafant. 

SECT. XXL 

Tables of the Surfs Declination, and of the pe- 
ctination and Right Afcenfion of fever al re- 
markable fixed Stars, together with fome 
Account how they are to be ufed. 

TH E Refolution of fome of the Aftro- 
nomical Problems by Geometrical Ope- 
rations on the Analemma requires the Know- 
ledge 
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ledge of the true Place of the Sun, his 
Right Afcenjion, or his Declination at any 
given Day of the Year. But fince the Know* 
ledge of his Declination is of moft cafy and ' 
convenient Ufe herein, and fince his true 
Place in the Ecliptick as well as his Right 
Afcenfion may be nearly found Geometri- 
cally when his Declination is given, (ex- 
cept when near the Solftices) 1 have not 
been at the Pains to .draw out particular 
Tables of the Suns Place, but contented 
my felf with Tables of Declination for $very 
Day in the Year, and Tables of Right Af- 
cenfion for every tenth Day. Thefe are 
fufficient for a young Learner's Pradice in, 
his firft Rudiments of Aftronomy. Thofe 
who make a further Progrefs in this Science 
and would attain greater Exaftnefs, mud: 
feek more particular Tables relating to the 
Sun in other larger Treatifes. 

Here let thefe few things be obferved. 

I. Thefe Tables fhew the Declination of 
the Sun each. Day at Noon ; for it is then 
that the Aftronomers Day begins. If you 
would therefore know the Sun's Declina- 
tion, fuppofe zijix o'Clock in the Morning 
of any given Day, you muft compare the 
Declination for that Day with the Sun's 
Declination the foregoing Day, and make a 
proportionable Allowance, (viz.) three fourth 
Parts of the Difference of thofe two Declina- 
tions 
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tions. If at foe in the Afternoon, you muft 
compare it with the following Day, and 
allow in the fame manner one fourth 
Part. 

II, Thefe Tables are fitted, for the Me* 
ridian of London. If you would know 
therefore the 'Sun's Declination the fame 
Day at Noon at Port Royal in Jamaica, 
you muft confider the Difference of Longi- 
tude. Now that Place being about j$ De- 
grees Weftward from London, that is, five 
Hours later in Time, it is but feven o'Clock 
in the Morning there when it is Noon at 
London : and you muft make a propor* 
tionable Allowance for the Difference of 
the Sunte Declination by comparing it with 
that of the foregoing Day. If that Place 
had the fame Longitude Ea/lward from 
London^ it would be five o'Clock in the 
Afternoon there ; and then you muft com* 
pare.fhe Sun's prefent Declination with that 
of the Day following, and make Allowance 
for the five Hours, i. e. aUnoft i of the 
Difference of the two Declinations. But if 
you would know the Sun's Deciiaatkm at 
any Place and at any Hour of the Day at 
that Place; find what Hour it is at London 
at the given Hour at that Place, and find 
the Declination of the Sun for that Hour at 
London by Note the firft. 

Note, 
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Nate, Thcfe Allowances muft be added or 
JubftraSfed according as the Sun's Declination 
is increafing or decreafing. 

Yet in any of thefe Geometrical Opera- 
tions the Difference of the Sun's Declina- 
tion at other Hours of the Day or at other 
Places of the World is fo exceeding fmalf 
that it is not fofficient to make any remark- 
able Alterations, except when the Sun is 
pear the Equinoxes j and then there may be 
ibme Allowances made for it in the manner 
I have defct ibed j nor even then is there any 
need of any fuch Allowances except in Places 
which differ from London near 5 or 6 Hours 
in Longitude. 

III. Let it be noted alfo, that as the Place 
of the Sun, fo confequently his Declination 
and Right Jfcenfion for every Day do vary 
fomething every Year by reafon of the odd fivi 
Hours and forty nine Minutes over and above 
365 Days, of which the Solar Year confifts. 
Therefore it was proper to reprefent the Sun's 
Declination every Day for four Tears toge- 
ther, (viz.) the three Years before Leap-Tear 
and the Leap-Year itfelf. For in the Circuit 
of thofe four Years the Sun returns very » 
nearly to the fame Declination again on the 
fame Day of the Year, becaufe thofe odd five 
Hours and 49 Minutes do in four Years time 
make up 24 Hours, or a whole Day (want- 
ing but four times eleven, /. e. 44 Minutes ; ) 

which 
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which Day is fuper-added to. the Leap- Year, ^ 
and makes the 29th of February as hath 
been faid before. 

It is true, that in a confiderable Length 
of Time thefe Tables will want further Cor- 
rection, becaufe of thofe 44 Minutes which 
are really wanting to make up the fuper- 
added Day in the Leap- Year. But thefe 
Tables will ferve fufficiently for any com- 
mon Operations for forty or fifty Years to 
come, provided you always confult that Table 
which is applicable to the current Year, 
whether it be a Leap-Year > or the fir ft ^ the 
fecond or the third Year after it. 

IV. Obferve alfo thefe Tables of the Sun's 
Declination are fometimes reduced (as it 
were) to one jingle Scale. And for this Pur-, 
pofe Men generally choofe the Table of De- 
clination for the Second after Leap-Tear \ and 
this is called the Mean Declination, that is, 
the Middle between the two Leap-Tears. 
This is that Account of the Suns Place and 
Declination, &c. which is made to be repre- 
fentedon all Mathematical Inftruments, (viz.) 
Globes, {Quadrants, Projections of the Sphere^ 
and graduated Scales, &c. and this ferves for 
fuch common Geometrical Pradtices in Aftro- 
nomy without any very 'remarkable Error. 

Concerning the Table of the fixed Stars] 
let it be remembred that they move (lowly 
round the Globe Eaftward in Circles pa- 
rallel 
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rallel to the Ecliptick, and therefore they 
increafe their Longitude 50 Seconds of a 
Minute every Year, that is, one Degree in 
feventy two Years. But their Latitude ne- 
ver alters, becaufe they always keep at the 
fame Diftance from the Ecliptick. 

Let it be noted alfo, that this (low 
Motion of the fixed Stars caufes their 
Declination and their Right Afcenfion to vary 
(though very little) every Year, Their Bight 
Afcenfion neceflarily changes becaufe their 
Longitude changes, though not exadly in 
the fame Quantity. And though their La- 
titude never alters, becaufe Latitude is their 
Diftance from the Ecliptick, yet their De- 
clination muft alter a little, becaufe it is their 
Diftance from the Equator. But the Tables 
of their Right Afcenfion, which I have here 
exhibited, will fcrve for any common Practi- 
ces for at lcaft twenty Years to come, and 
their Declination for near fifty Years, without 
any fenfible Error in fuch Aftronomical Ef- 
fays.as thefe. 

It may be proper here to give Notice to 
Learners, that the fame Stars may have North 
Latitude and South Declination ; fuch are all 
thofe that lie between the Equator and the 
Southern half of the Ecliptick : But all thofe 
Stars which lie between the Equator and the 
Northern half of the Ecliptick, have South 
Latitude and North Declination, 

P A 
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^/ 7iA^ of the Suns Declination for the Tear 1753, 
being' the Firji after Leap-Tear* which will ferve 
for near 50 Tears. 
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A Tmbk bf the Sun's DetlinatUn ft the Year 1753, 
being the Firft after Leap-Year ^ v)huh will ferve 
for mar 50 Tears. 
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15 30 


04 49 


06 48 


17 18 


23 00 


22 06 


15 12 


04 26 


07 11 


'7 35 


23 05 


13 


21 58 


'4 54 


04 03 


07 34 


17 51 


23 09 


«3 


21 49 


14 36 


03 40 


07 56 


18 07 


23 i* 


14 


21 40 


14 18 


03 17 


08 19 


18 22 


23 17 


15 


21 31 


»3 59 


02 54 


08 41 


18 38 


23 20 


16 


21 21 


13 40 


02 30 


09 03. 


18 53 


23 2 3 


17 


21 II 


13 21 


02 07 


09 25 


19 08 


23 25 


18 


21 OI 


13 02 


01 44 


09 47 


19 22 


23 20, 


»9 


20 50 


12 42 


01 20 


to 09 


19 36 


23 27 


10 

ai 


20 39 


12 22 


00 58 


10 31 


19 50 


23 28 


20 28 


12 02 


00 34 


10 52 


20 03 


23 29 


22 


20 15 


n 4* 


00 10 


n 14 


20 16 


23 28 


2 3 


20 03 


11 22 


S. 12 


11 34 


20 29 


23 28 


»4 


I 9 50 


II OI 


00 36 


" 55 


20 41 


23 27 


as 


'9 37 


IO 41 


00 59 


12 16 


20 53 


23 25 


26 


19 24 


IO 20 


01 23 


12 36 


21 04 


23 23 


27 


19 11 


09 59 


01 46 


12 57 


21 15 


23 21 


28 


'8 57 


09 37 


02 10 


*3 »7 


l Zl 2 5 


23 18 


29 


18 43 


169 l6 


02 33 


«3 37 


21 36 


23 14 


30 


i« 28 


OS 55 


02 s? 


13 57 


21 46 


23 ip 


J 1 . 


18 14 


08 33 


14 16 


' 


23 05 
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214 ttefirft Principles of Sc&. 21. 

A Table of the Surf? Declination for the Year 1754, 
being the fecond after Leap-Year 9 which vM Jerve 
for near 50 Years. 



b 


Janu. 


Febr. 


March 


V 


May 


June 


? 


S. 


S. 


S.* 


N. 


N. 


d. in. 


d. m. 


d. m. 


d. m. 


d. m. 


d. m. 


1 


23 01 


17 01 


07 29 


04 37 


15 08 


22 06 


2 


22 55 


16 44 


07 06 


05 00 


15 26 


22 14 


3 


22 50 


l6 2J 


06 43 


0$ '23 


'5 44 


22 21 


4 


22 44 


l6 09 


06 20 


°5 46 


16 01 


22 28 


5 


22 37 


«5 5* 


°5 57 


06 09 


16 19 


22 35 


6 


22 29 


15 32 


05 34 


06 32 


16 37 


22 41 


7 


22 21 


15 14 


05 11 


06 54 


16 51 


22 47 


8 


22 13 


"4 55 


04 47 


07 17 


17 08 


22 53 


9 


22 05 


H 35 


04 24 


07 39 


17 24 


22 58 


10 
it 


2I f 56 

21 47 


14 16 


04 00 


08 01 


17 40 


23 03 


«3 56 


03 37 


08 23 


"7 55 


23 07 


12 


21 37 


«3 37 


03 *3 


08 45 


18 n 


23 11 


'3 


21 27 


13 16 


02 50 


09 07 


18 26 


2 3 15 


*4 


21 17 


12 56 


02 26 


09 29 


18 40 


23 18 


'5 


21 06 


12 36 


02 02 


09 50 


18 55 


23 21 


16 


20 ss 


12 15 


01 39 


10 11 


19 09 


23 23 


r 7 


20 42 


11 54 


01 15 


10 -32 


19 22 


23 25 


18 


20 30 


"33 


00 51 


10 53 


19 36 


23 26 


*9 


20 17 


11 12 


00 28 


n 14 


19 49 


23 27 


20 
21 


20 04 


10 49 


00 04 


11 34 


20 02 


23 28 
23 29 


19 51 


10 27 


N. 19 


" 55 


20 14 


22 


I 9 38 


10 06 


00 43 


12 15 


20 26 


23 29 


23 


19 24 


09 44 


01 06 


12 3? 


20 38 


23 28 


24 


19 o 9 


09 22 


01 30 


12 55 


20 49 


23 27 


2 5 


1855 


08 59 


01 53 


13 15 


20 59 


23 26 


26 


l8 40 


08 37 


02 17 


»3 34 


21 10 


23 24 


*7 


l8 24 


08 14 


02 40 


'3 53 


21 20 


23 21 


28 


l8 08 


07 sz 


03 04 


14 12 


21 30 


23 18 


29 


17 52 




03 27 


<4 3» 


21 39 


23 15 


30 


17 36 




03 51 


14 50 


21 49 


23 12 


3 1 


17 18 


04 14 




21 57 
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Sefl. 2 1 . Geography and dftrononty. 2 1 5 

A Table of the Sun's Declination for the Year 1 754, 
% being the firft after Leap- Year, which will ferve for 
near 50 Years. 






July 


Aug. 


Sept. 


oa. 


Nov. 


Dec. 




N. 


N. 


N* 


s. 


S. 


S. 


d. m. 


d. *m. 


d. m. 


d. m. 


d. m. 


d. m 


1 


23 08 


18 02 


08 15 


03 14 


14 3* 


21 53 


2 


23 04 


17 47 


07 54 


03 38 


14 50 


22 02 


3 


23 00 


17 *2 


07 31 


04 01 


«5,°9 


22 II 


4 


22 55 


17 16 


07 09 


04 24 


15 28 


22 19 


5 


22 49 


17 00 


06 47 


04 47 


1? 46 


22 27 


6 


22 44 


16 43 


06 25 


05 n 


16 04 


21 34 


7 


22 37 


16 26 


06 02 


05 34 


l6 22 


22 4O 


8 


22 31 


16 09 


05 40 


°5 57 


l6 40 


22 47 


9 


22 24 


15 52 


05 17 


06 20 


l6 57 


22 53 


ic 
11 


22 17 


15 34 


04 54 


06 43 


17 14 


22 58 


22 09 


*5 J 7 


04 31 


07 05 


17 31 


23 03 


12 


22 00 


'4 59 


04 09 


07 28 


17 48 


23 08 


'3 


21 51 


*4 40 


03 4? 


07 51 


18 04 


23 12 
23 l6 


H 


21 43 


14 22 


03 22 


08 13 


18 19 


""5 


21 33 


14 03 


02 59 


08 36 


18 34 


23 19 


16 


21 24 


*3 45 


02 36 


08 58 


18 49 


23 22 


*7 


21 14 


13 26 


02 13 


09 20 


19 04 


23 2A 
23 26 


18 


21 03 


1 13 06 


01 49 


09 42 


19 19 


"9 


20 53 


12 47 


01 26 


10 04 


19 33 


23 27 
23 28 


20 

21 


20 42 


12 27 


01 03 


10 25 


19 47 


20 30 


12 07 


00 39 


10 46 


20 00 


23 29 


22 


20 l8 


11 47 


00 16 


11 08. 


20 13 


23 29 


23 


20 06 


11 27 


S. 07 


11 29 


20 26 


23 28 


2 4 


»9 53 


11 06 


00 30 


11 51 


20 38 


23 27 
23 26 


2? 


19 40 


10 46 


00 54 


12 ir 


20 50 


26 


19 27 


10 25 


01 17 


12 31 


21 02 


23 24 


2 7 


19 14 


10 04 


01 41 


12 52 


21 13 


23 21 
23 l8 


28 


19 00 


09 43 


02 04 


13 1* 


21 23 


2 9 


18 46 


09 21 


02 27 


13 32 


21 33 


23 15 


30 


18 32 


08 59 


02 51V 


13 52 


21 43 


23 II 

23 06 


3i 


iS 17 


08 37 




14 12 





Q~ 
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216 The jirjl Principles of Se<3. 21. 

A Table of the Suns Declination for the Year I755t 
being the Third after Leap-Year*, which will fervt 
for near 50 Yean* 



SM J an «- 


Febr. 


March 


April 


May 


June 


t\ 


S. 


S. 


S* 


N. 


N. 


N. 




d. in. 


d. m. 


d. m. 


d. m. 


d. m. 


d. jn. 


1 


23 02 


17 06 


07 35 


04 30 


15 04 


22 04 


z 


22 57 


16 48 


07 12 


°4 54 


15 22 


22 12 


3 


22 51 


16 31 


06 49 


05 17 


l S 39 


22 20 


4 


22 45 


*6 13 


06 26 


oc 39 


X S 57 


22 27 


5 


22 38 


15 55 


06 03 


06 03 


16 14 


22 33 


6 


22 31 


15 37 


05 40 


06 26 


16 31 


22 39 


7 


22 23 


15 1$ 


05 16 


06 49 < 


16 48 


22 46 


% 


22 15 


H 59 


04 53 


07 11 


17 04 


22 51 


9 


22 07 


14 40 


04 29 


07 34 


17 20 


22 57 


10 
ii 


21 58 


14 21 


04 06 


07 56 


17 36 


23 02 
23 06 


21 49 


14 01 


03 43 


08 18 


17 52 


12 


21 40 


13 41 


03 19 


08 40 ; 


18 o 7 


23 10 


13 


21 30 


13 21 


02 $$ 09 02 


l8 22 


*3 14- 


H 


21 19 


*3 oi 


02 32 1 09 24 


18 37 


23 17 


l S 


21 09 


is 41 


02 08 J 09 45 


18 51 


23 20 


16 


20 57 


II 2Q 


01 44 


10 06 


19 05 


23 23 


17 


20 45 


»i 59 


Ol 21 


10 27 


19 19 


23 2C 


18 


20 33 


M 38 


OO 57 


10 48 


19 33 
19 46 


23 26 


iQ 


20 20 


11 17 


OO 33^ 


11 09 


23 27 


20 

21 


20 o3 


10 55 


OO IO 


11 29 


l 9 59 


23 28 


*9 54 


*° 33 


. N. 13 


u 5° 


20 11 


23 29 


22 


19 41 


10 11 


00 37 


12 ,10 


20 23 


23 29 


2 3 


19 27 


P9 49 


01 00 


12 30 


20 35 


23 28 


24 


19 13 


09 27 


01 24 


12 50 


20 46 


23 27 


25 


r8 58 


09 05 


oi 48 


13 10 


20 57 


23 26 


26 


18 43 


08 42 


02 11 


»3 29 


21 07 


23 24 


27 


18 28 


08 20 


02 35 


»3 49 


21 18 


23 22 


28 


18 12 


07 57 


02 58 


14 08 


21 28 


23 19 


29 


17 5 6 




03 22 


14 27 


21 37 


23 l6 


[3° 


17 40 




03 45 


«4 45 


21 46 


23 13 


111 


17 23 




04 08 




21 55 
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Se&i 2 1 ; Geography and AJlroncmy. z 1 7 

A Table of the Sun's Declination for the Year 17^5, be* 
ing the 'Third after Leap- Year f which will jerve for 
near 50 Years. 





B9 


July 


Aug. 


Sept. 


oa. 


Nov. i 


Dec. 


^ 


N. 


N. 


N.* 


s. 


.3. I 


S. ' 


d. m. 


d. m. 


d. m 


d. m. 


d. m. 


d. tn. 


I 


23 °9 


18 06 


oS 21 


o* 09 


14 26 


21 50 


1 


23 05 


17 51 


07 59 


03 32 


14 46 


22 00 


3 


23 01 


»7 35 


07 37 


°3 55 


15 05 


22 09 


4 


22 56 


17 20 


07 15 


04 19 


15 23 


22 17 


S 


22 51 


17 04. 


06 53 


04 42 


15 4* 


22 24 


6 


22 45 


16 47 


06 30 


05 05 


16 00 


22 31 


7 


22 39 


16 30 


06 08 


05 28 


16 18 


22 38 


8 


22 3.2 


16 13 


°5 45 


05 51 


16 36 


21 45 


9 


22 26 


15 56 


05 22 


06 14 


16 53 


22 51 


10 
1 1 


22 18 


15 38 


04 00 


06 37 


17 10 


22 57 


22 IO 


15 11 


04 37 


07 00 


17 26 


23 02 


12 


22 02 


15 03 


04 14 


07 13 


l 7 43 


23 07 


13 


21 J3 


»4 45 


03 51 


07 45 


17 59 


23 11 


14 


2f 45 


14 27 


03 28 


08 07 


18 15 


23 15 


15 


21 36 


14 08 


03 05 


08 29 


18 30 


23 18 


16 


£1 26 


13 49 


02 42 


08 51 


18 46 


23 21 


17 


21 l6 


13 30 


02 18 


09 14 


15 oi 


23 23 


18 


21 06 


13 11 


01 55 


09 36 


19 15 


23 25 


19 


IO 55 


12 51 


01 32 


09 57 


19 30 


23 27 


20 


1044. 


12 32 


oi 08 

co 45 


10 19 


«9 43 


23 28 


21 


ao 33 


12 12 


10 41 


'9 57 


23 29 


22 


20 21 


11 52 


00 21 


11 02 


20 10 


23 29 


23 


20 69 


n 31 


S. 02 


11 23 


20 23 


23 28 


24 


19 46 


11 11 


00 25 


11 45 


20 35 


23 ?7 


25 


19 44 


10 51 


00 48 


12 05 


20 47 


23 2b 


26 


19 3* 


10 30 


01 11 


42 26 


20 58 


23 24 


27 


19 17 


10 09 


01 35 


12 47 


21 09 


23 21 


28 


19 04 


09 48 


oi 58 


13 07 


21 20 


23 18 


29 


18 50 


09 26 


02 22 


13 27 


21 31 


23 15 


3* 


18 35 


09 04 


02 45 


l S 47 


21 41 


23 12 


I3» 


18 21 


08 ,42 




.14 07 




25 08 



Qj» 
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Tbejirjl Principles of Se6h 2 1. 



A Table of the Sun's Declination for the Tear 1756, 
being Leap-Tear 9 which will Jerve for near 50 
Tears. 






Janu. 


Febr. 


March 


April 


May 1 June 


w 
^ 


S. 


• S. 


S* 


N. 


N. 


N. 


d. m. 


d. m. 


d. m. 


d. m. 


d. m. 


d. m. 


I 


23 03 


17 10 


07 17 


04 49 


15 17 


22 10 


2 


22 58 


^i6 53 


06 54 


05 12 


"5 35 


22 17 


3 


22 52 


16 35 


06 28 


OS 35 


15 52 


22 24 


4 


22 46 


16 17 


06 08 


05 58 


16 09 


22 31 


5 


22 39 


»5 59 


05 45 


06 21 


16 26 


22 38 


6 


22 32 


15 41 


05 22 


06 43 


16 43 


22 44 


7 


22 25 


*S 2 3 


04 59 


07 06 


17 00 


22 50 


£ 


22 17 


15 04 


04 35 


07 28 


17 16 


22 56 


9 


22 09 


H 45 


04 12 


07 50 


17 32 


23 01 


. 10 


22 01 


14 26 , 


03 48 


08 13 


17 48 


23 05 


21 52 


14 06 


03 25 


08 35 


18 03 


23 10 


12 


21 42 


13 46 


03 OI 


08 57 


18 18 


23 14 


I «3 


21 32 


13 26 


02 37 


09 18 


"8 33 


23 17 


'5 


21 22 


13 06 


02 14 


°9 39 


18 48 


23 20 


21 II 


12 46 


OI 50 


10 00 


19 02 


23 22 


16 


21 OO 


12 25 


OI 26 


10 22 


19 16 


23 24 


•7 


20 49 


12 04 


01 03 


10 43 


19 29 


23 26 


18 


20.37 


11 43 


OO 39 


11 04 


19 42 


23 27 


'9 


20 24 


11 22 


00 j 6 


11 24 


"9 55 


23 28 


20 

_ _ 

21 


20 n 


10 00 


N. 07 


fi 45 


20 07 


23 28 


19 58 


10 38 


00 31 


12 05 


20 19 


23 29 


22 


19 44* 


10 16 


00 55 


12 25 


20 31 


23 28 


2 3 


19 30 


09 54 


01 18 


12 45 


20 43 


23 28 


24 


19 16 


09 32 


01 42 


13 05 


20 {4 


23 27 


2 5 


19 02 


09 10 


02 06 


'3 2 5 


21 05 


23 25 


26 


18 47 


08 48 


02 29 


13 44 


21 15 


23 23 


2 7 


18 32 


08 25 


02 53 


14 03 


21 25 


23 2Q 


28 


18 16 


08 03 


03 16 


14 22 


21 35 


23 17 


29 


18 06 


07 40 


<*3 39 


'4 4> 


21 44 


23 14 


30 17 44 




04 03 


H 59 


21 53 


23 lO 


jil 17 27 


04 26 • 




22 02 { 
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StfSt. 2 1 . Geography and JJlronomy. 2 1 9 

A Table of the Sun's Declination for the Year 1756, 
being Leap-Year^ which will ferve for near ^o 
Years. 



? 


July 


Aug. 


Sept. 


oa. 


Nov. 


Dec. 


*? 


N. 


N. 


N.* 


s. 


S. 


s. 


d. m. 


d. m. 


d. m. 


d. m. 


d. m. 


d. m. 


1 


23 06 


«7 55 


08 04 


03 26 


14 41 


21 57 


2 


23 02 


'7 39 


07 4 2 


03 50 


15 00 


22 06 


3 


22 57 


17 24 


07 20 


04 >3 


15 19 


22 19 


4 


22 52 


17 08 


06 58 


04 36 


! 5 37 


22 23 


5 


22 46 


165.. 


06 36 


04 59 


15 56 


22 30 


6 


22 40 


l6 .34 


06 13 


05 23 


16 14 


22 37 


7 


22 34 


16 17 


05 51 


05 46 


16 31 


22 43 


8 


22 27 


ID OO 


05 28 


06 09 


16 49 


22 50 


9 


22 20 


15 43 


05 05' 


06 32 


17 06 


22 56 


10 
11 


22 12 


15 25 


04 42 


06 54 


17 23 


23 01 

23 06 


22 04 


15 07 


04 20 


07 17 


l 7 39 


12 


21 55 


14 49 


03 57 


07 40 


"7 55 


23 10 


■3 


21 47 


14 31 


03 33 


08 02 


18 11 


23 H 


H 


21 38 


*4 «3 


03 10 


08 25 


18 27 


23 18 


l S 


21 28 


«3 54 


02 47 


08 47 


18 42 


23 21 • 


16 


21 19 


»3 35 


02 24 


09 09 


18 57 


23 23 


*7 


21 08 


13 16 


02 01 


09 31 


19 12 


23 25 


18 


20 58 


12. 56 


01 37 


09 53 


19 26 


23 27 


"9 


20 47 


12 37 


01 14 


10 15 


19 40 


23 28 


20 
21 


20 36 


^12 17 

'» 57 


00 51 


10 36 


l 9 54 


23 28 


zo 24 


00 27 


10 S7 


20 07 


23 29 


22 


20 12 


11 37 


00 04 


i\ 18 


20 20 


23 28 


23 


19 59 


11 16 


S. ,9 


11 39 


20 32 


23 28 


24 


19 47 


10 56 


00 42 


12 00 


20 45 


23 27 


25 


*9 34 


10 35 


01 06 


12 21 


20 56 


23 25 


26 


19 21 


10 14 


01 29 


12 42 


21 07 


23 22 


27 


19 07 


69 53 


01 53 


13 02 


21 18 


23 "9 


28 


18 S3 


09 32 


02 16 


13 22 


21 28 


■23 16 


29 


18 39 


09 10 


02 40 


13 42 


21 38 


23 J 3 


30 


18 24 


08 48 


03 03 


14 02 


21 48 


23 CO 


3 1 


18 10 


08 26 


14 22 




23 0' f . 
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220 Tbejirjl Principles of Se#. 1 1. 

A "Table of the Right Afcenfion and Declination of fome of 
the mojt noted among the fixed Stars for the Year 1754, 
•which will ferve for near 20 Tears without fenftble 



Errors. 



The Names of the Stars. 



Algenih in the flying Horfe's 

Wing, called alfo Ala > 

Pegafi - - - . - - J 
Scheder in Cafsopeia's Breaft 
Bright Star in Aries - • - 
Mandibular or Mencar, the 7 

Whale's Jaw - - -3 
y%<>/ in the Head of Meduja 
Aldebaran, the Bull's Eye 
Capella, the Goat-Star . - 
Regell, the bright Foot of I 

Orion - - - - - J 
Orson 9 $ preceding Shoulder 
Middlenaoft in Orion's Girdle 
Laft in Orion's Girdle - - 
Orion's following Shoulder 
Syrius> the Dog-Star - - 
Cafor's Head, i.e. the? 

Northerfnoft Twin - 3 
Procyon, or the little Dog \ 

Star * 

Hydra's Heart - - - - 
, Reguius, the Lion's Heart - 
Deneb) the Lion's Tail - 
Firft in the Great Bear's Tail 
Vindemiatrsxy Virgin's 1 

North Wing - - - 3 
Virgin's Spike - - - - 
Middlemoft in theGfeat) 

Bear's Tail --- 3 
Laft in the Great Bear's Tail 
ArBurus _----- 



Right 
Afcen. 



Decli- 
nation. 



d. m 

00 10 

06 41 

28 20 

42 23 

43 01 
65 29 

74 35 

75*8 

77 49 

81 01 

82 12 

85 31 

98 44 

109 41 

in 41 

138 56 
148 49 
174 08 
190 28 

*92 53 
198 05 
19806 

204 34 
211 11 



d. m 

13 4o 

55 03 
22 09 

02 06 

39 53 
J 5 55 
45 4i 

08 33 

06 04 

01 24 

02 07 

07 19 
10 20 

32 2; 

05 54 

07 30 

13 18 
16 p6 

21 S3 

57 °3 

09 44 
56 23 

50 43 

20 3Q 



Co 



N 

S 

S 

N 

S 

N 

N 

S 

N 
N 
N 

N 

S 

N 

N 
N 
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S?<3. 21. Geography and Jflronony. 22 1 



The Names of the Stars. 


3. 


Right 
Afcen. 


Decli- 
nation. 


3. 


5° 




d. m. 


d. m. 


Southern Balance - - - 


2 


219 21 


H 53 


S 


Northern Croww - 


2 


231 11 


27 40 


N 


Antares, the Scorpion's Heart 


I 


*43 37 


*5 47 


S 


Serpentariufs Head 


2 


260 58 


12 46 


N 


Dragon's Head - - - - 
Lucida Lyra, in the Harp 


2 


268 00 


Si 32 


N 


I 


277 21 


38 33 


N 


£flg7*, or Vultur's Heart - 


I 


294 46 


08 10 


N 


Antinous'% Hand - - - 


3 


299 54 


°i 37 


S 


Fomahant, the Southern"? 
Fifh's Mouth -" - .-J 


I 


340* 57 


3 1 04 


S 


&£*0f, in the flying Horfe's 7 
Shoulder - * - -3 


2 


343 00 


«6 36 


N 


Marchah, in the flying) 
Horfe's Neck - - -i 


2 


343 09 


13 44 


N 


Andromeda's Head - - 


2 


358 58 


27 35 


N 



Note, In this Edition, which is taken from 
the fourth published by the Dodtor, there 
are no Alterations made, except what were 
neceffary to adapt the various Parts thereof, 
particularly the Tables, to the New Style, and 
the prefent Time. 

£5» Thefe Tables will anfwer pretty exact- 
ly for every other 50 Yeaxs, counting from 
the Date of the Years here mentioned, viz. the 
Tables for 1803, will be the fame with thofe 
for 1703, Allowance being made for the Va- 
riation of the Stile ; and thofe for 1853, will 
be nearly the lame with the Tables here ex- 
hibited for the Year 1753. In like Manner 
the Tables for 1754, 1755, *7S6> will nearly 
reprefent the Sun s Declination for the Years 
l8 54i l $55> 1856, 
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Tablet of the Sun's Right Afanfion for every tenth Da} 
of the Tears 1753, 1754; 1755, 1756. "The Sun's 
Right Afcenfion for all the intermediate Days may be 
nearly computed by allowing about four Minutes of an 
Hour, i e. one Degree for every Day. 



Y. 


D. 


Jan. 


Feb. 


March 


April 


• May 


June 

t 


Or 


I 
II 

21 


h. m. 
18 49 

*9 33 

20 16 


h. 
20 
21 
22 


m. 

59 
40 

20 


h. 
22 

23 

00 


m. 

28 

04 


h. m. 

44 

1 20 

'. 57 


h. m. 

2 35 

3 13 
'3 53 


h. m. 

438 
5 19 

6 01 

437 

5 18. 

6 00 




I 
II 

21 


18 48 

19 32 

20 15 


20 
21 
22 


58 
39 
19 


22 

23 

00 


50 
27 

03 


43 

1 19 
1 56 


2 34 

3 12 

3 52 




I 
II 
21 


18 47 

19 3i 

20 14 


20 
21 
22 


s i 
18 


22 

n 

00 


49 
26 
02 


Q 4 2 
I l« 

1 55 


2 33 

3 " 
3 5i 


.4 3 6 
5 17 
5 59 


' M 

en 

• 


I- 
II 
21 


18 50 

19 34 

20 17 


21 
21 
22 


00 
21 


22 
23 
00 


52 
29 
05 


45 
.1 21 

« 58 


2 36 

3 14 

•3 54 


4 39 

5 20 

6 02 


Y. 


D> 


July 


Aug. 


Sept. 


oa. 


Nov. 


Dec. 


00 


II 
21 


6 42 

7 23 

8 04 


8 

9 
10 


41 
22 

03 


10 
11 
11 

10 
11 
ir 


43 

*9 

_55 

4*. 
18 

54 


12 31 

13 08 
13 45 


14 27 

15 08 
15 49 


16 32 

17 15 
;8 00 


M 


II 

21 


6 41 

7 22 

8 03 


8 

9 
10 


40 
21 

02 


12 30 

13 07 
13 44 


14 26 

15 07 
15 48 


16 31 

17 14 
*7 59 




II 
21 


6 40 

7 2J 

8 02 


8 

9 
10 


39 

20 

01 


10 
11 
11 


4i 
«7 
S3 


12 29 

13 06 
13 43 


14 25 

15 06 
15 47 


16 30 

»7 ''3 

17 58 


M 
ON 


II 
21 


6 43 

7 24 

8 05 


8 

9 
10 


42 
04 


10 
11 
11 


44 
20 

56 


12 32 

13 09 

13 46 


14 28 

15 09 

1* "to 


16 33 

17 16 

18 or 



THE END. 
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